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(57) Abstract: Selective MMP-13 inhibitors are bicyclic 
pyrmidines of the formula or a pharmaceutically acceptable 
salt thereof, wherein R^ is hydrogen or alkyl; R^, R^, and 
R^ include hydrogen, halo, alkyl, C^(CH2)ni aryl; and 
X is O, S, SO, SO2, CHj, C=0, CHOU, NH, OR NR5. A 
compound of the formula, or a pharmaceutically acceptable 
salt thereof, is useful for treating cancer or arthritis. 
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BICYCUC PYRIMIDINE MATRIX METALLOPROTEINASE INHTOITORS 

FIELD OF THE INVENTION 

This invention relates to a group of bicyclic pyrimidine derivatives ^ch 
inhibit matrix metalloproteinase enzymes and thus are useful for treating diseases 
5 resulting from tissue breakdown, such as heart disease, multiple sclerosis, arthritis, 
atherosclerosis, and osteoporosis. 

BACKGROUND OF THE INVENTION . 

Matrix metalloproteinases (sometimes referred to as MMPs) are naturally- 
occurring enzymes found in most mammals. Over-e?q}ression and activation of 

1 0 MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases characterized by the 
breakdown of extracellular matrix or connective tissues. 

Stromelysin-1 and gelatinase A are members of the matrix 
metalloproteinases (MMP) family. Other members include fibroblast coUagenase 

1 5 (MMP-1 ), neutrophil coUagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP-10), stromelysino (MMP-11), matrilysin 
(MMP-7), coUagenase 3 (MMP- 1 3 ), TNF-alpha converting enzyme (TACE), and 
other newly discovered membrane-associated matrix metalloproteinases (Sato H, 
Takino T, Okada Y. Cao J. Shinagawa A. Yamamoto E, and Seiki M., Nature, 

20 1 994 ;3 70:61 -65). These enz\'mes have been implicated with a number of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 
gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neointimal 
proliferation which leads to restenosis and ischemic heart failure, and tumor 

25 metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 
and/or eliminating the breakdown of coimective tissues that results in the disease 
states. 
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The catalytic zinc in matrix metalloprbteiiiases is typically tiie focal point 
for inhibitor design. The modification of substrates by introducii^ zinc chelating 
groups has generated potent inhibitors such as peptide hydroxamates and thiol- 
containing peptides. Peptide hydroxamates and fht natural endogenous inhibhors 
5 of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammatioa MM? inhibitors have also been used to prevent and treat 
congestive heart failure and other cardiovascular diseases. United States Patent 
Number 5,948.780. 

A major Umitation on the use of currently known MMP inhibitors is their 

1 0 lack of specificit>' for any particular iaizyme. Recent data has established that 
specific MMP enzymes are associated with some diseases, with no effect on 
others. The MMPs are generally categorized based on their substrate ^cificity, 
and indeed the collagenase subfamily of MMP- 1, MMP-8, and 
MMP- 13 selectively cleave native interstitial coUagens, and thus are associated 

1 5 only v^dth diseases linked to such interstitial collagen tissue. This is evidenced by 

the recent discover}' that MMP- 13 alone is overexpressed in breast carcinoma, 
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., 
J. Am, Chem, Soc, 2000:122:9648-9654). 

There appears to be few selective inhibitors of MMP- 13 reported. 

20 A compound named WAY-1 70523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported in PCT international patent application 
Number WO 01/63244 Al. as allegedly selective inhibitors of MMP-13. Further, 
United States Patent Number 6,008243 discloses inhibitors of MMP-13. 
However, no selective or nonselective inhibitor of MMP-13 has been approved 

25 and marketed for the treatment of any disease in any mammal. Accordingly, the 
need continues to find new low molecular weight compounds tiiat are potent and 
selective MMP inhibitors, and that have an acceptable thenqseutic mdex of 
toxicit>'/potency to make them amenable for use clinically in the prevention and 
treatment of the associated disease states. An object of this invention is to provide 

30 a group of selective MMP-13 inhibitor compounds characterized as being bicyclic 
pyrimidines. 
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SUMMARY OF THE INVENTION 

This invention provides a gtoap of bicyclic pyrimidine compounds tiiat are 
inhibitore of matrix metalloproteinase enzymes, and especially MMP-13. The 
invention is more particularly directed to compounds defined by Formula 1 




or a phatmaceutically acceptable salt thereof, 
wherein:. 

" — is absent or is a bond: 

X is O, S, SO, SO2, CH2. C = O. CHOH, NH, or NR5; 
10 YisOorS; 

r1 is H, (0)nCi-C6 alk\h (0)n substituted Ci-Cg alkyl, NO2, NR5r6, CHO, or 
halo: 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 

Ci-Cfi alkyl. Co-Cg alkenvL substituted C2-C6 alkenyl, C2-Cioalkynyl, 

15 substituted C2-CioalkynyL(CH2)m OH, (CH2)niOR5,(CH2)ni 

cycloalkyl, (CH2)m substituted cycloalkyl. CHOH (CH2)ni aiyl CHOH 
(CH2)m substituted aryl. CHOH (CH2)m heteroaryl, CHOH (CH2)in 
substituted heteroar>l. (C02)n(CH2)m «yl, (C02)n(CH2)m substituted 
aiyl, (C02)n(CH2)ni heteroaryl, (C02)n(CH2)m substituted heteroaiyl, 

20 (C02)n(CH2)ni carbocycle, (C02)n(CH2)m substituted caibocycle, 

(C02)n(CH2)ni heterocycle, (C02)n(CH2)m substituted beterocycle, 
(C02)n(CH2)m NR^R^, CH(Ci-6 alkyl)-aryl. (CH2)ni N(H) C(=0)aryl. 



wo 02/064599 



PCT/1B02/00313 



-4- 

(CH2)m-S(O)0-2-(CH2)n-aiyl. CH(Ci-C6 alkyl)-substitiited aiyl, 
(CH2)niN(H) C(=0) substituted aiyl, (CH2)m-S(0)o.2-(CH2)n substhuted 
aryl, 

C(=0)N(R5>(CH2)ni C(=0)N(R5HCH2)m substituted aryl, 

C(=0)N(R5)-(CH2)m heteroaiyl, C(=0)N(R5HCH2)m substituted 
heteroaiyL CsC-{Cii2)m C^CH2)m substituted aryl, 
C^C-(CH2)m-h«eroaO'l. C^C-(CH2)m substituted heteroaryl, 
C^-(CH2)n) carbocycle, CsC-(CH2)iii substituted caibocycle, 
(CH2)ni-0-aryl, (CH2)ni-0-substituted aryl, iCU2>m COR^' 

NH 

I 

(CH2)m CONR5r6, (CH2)m CNR5r6, 

S 

1 

(CH2)ni CNR5r6, 

or(CH2)mC02R5: 
m is an integer from 0 to 6: 

r5 and R^ independently are hydrogen. Ci-Cg alkyl, substituted Cj-Ce 

(CH2)in arvL (CH2)m substituted aiyl, (Cajhi heteroaryl or (CH2)m 

substituted heteroarv-L or R^ and R^ are taken together with the nitrogen 
atom to which they are attached complete a 3- to 7-membered ring; 
containing carbon atoms, the nitrogen atom bearing and R^, and 
optionally 1 or 2 heteroatoms independently selected form O, S, andNR^, 
wherem r2 is as defined above and; 
n is 0 or I ; with the proviso diat r2 and R^ are not botii selected from hydrogen 
and Ci-Cg alkyl. 

Preferred compounds have Formula I wherein X is S, SO, or S02> and Y, 

r1,r2 R3,andR4 are as defined above. 

Preferred compounds have Formula I wherein r2 and R* are not H. 
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More prefened compounds have Fonnula I wherein r3 is H or fiuoio, and 
both R2 and R^ are not H. 

Further preferred compounds of Formula I have r2 equal CO2 aiyl or 
CO2 heteroaiyl, wherein aryl and heteroaryl may be unsubsthuted or substituted. 

A preferred group of compounds have Formula II 




n 



0 



vi^erein r1 , r2, r3 , r4, and X are as delBned above. Preferred compounds are 
those wherem R^ is H or CH3, r2 is CO2CH2 aryl, CO2CH2 heteroaryl, 
CONHCH2 aryl, or CONHCH2 heteroar>'L wherein the aryl and heteroaryl groiqjs 
are unsubstituied or substituted- and r3 is H or fluoro. Also preferred are amides, 
i.e., compounds 

O 

II 

wherein r2 is (CH2)m CNR^R^. 

A further preferred group of compounds have Formula III 

0 

wherein R', R2, r3, and r4 are as defmed above. Especially prefenred 
compounds are those where r2 is CO2CH2 aryl, CO2CH2 heteroaryl, CONHCH2 
aryl, or CONHCH2 heteroarj'l, wherein the aiyl and heteroaryl groups are 
unsubstituted or substiwted, r3 is H, and R^ is CH2 aryl, CH2 substituted aiyl, 
CH2 heteroaryl, or CH2 substituted heteroaryl. 
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Moie preferred is a compound of Formula m, or a phaxmaceudcally 
acceptable sah thereof, selected fix>m: 

6-Ben2yl-8-methyl-5,7-^oxo-6J-dihydro-5H-tbia2olo[3^-<l^^ 

2-carbothioic acid benzylamide; and 
5 6-BenzyI-8-methyl-5jKiioxo-6J-Kiihydro-5H-thiazolo[3^-K^^^ 
2-carbothioic acid 4-methoxy-benzylaniide. 

Also more preferred is a compound of Formula HI, or a phaimaceudcally 
acceptable salt thereof, named: 

6-Benzyl-2-(3-phenyl-propionyl>thiazolo[3,2-c]pyrimidine-5,7-dione; 
1 0 6-Benzyl-8-methyl-5 J-dioxo-6,7Hiihydro-5H-thiazolo[3^<lpyrimi 

2-carboxylic acid prop-2-ynylaniide; 

6-Benzyl-8-methYl-57-dioxo-6J-dihydro-5H-thiazolo[3^H:]pyrimidu^ 
2-carboxylic acid (piperidin-4-ylmethyl)-aniide hydrochloride; 

Also more preferred is a compound of Formula III, or a phaimaceutically 
1 5 acceptable salt thereof, selected from: 

6-BenzyI-2-( 1 -hydroxy-3-phenyI-allyI)-8-methyl- 
thiazolo[3y2-c]pyrimidine-5,7-dione: 

6-Benzyl-2-( 1 -hydroxy-^3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3^-c]pyrimidine-5,7-dione; 
20 6-Benzyl-2-(hydroxy-phenyl-methyl)-thia2olo[3J2-c]pyrimidine-5,7-^ 

and 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-propyI)-thiazolo[3,2-c]pyrimidine- 
5,7-dione. 

Still another preferred group of compounds have Formtila TV 



25 




TV 



O 



herein R^, R^, R-^, and R^ are as defined above. 

More preferred is a compound of Formula IV, or a pharmaceutically 
acceptable salt thereof, selected from: 
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6-Benzyl-8-methyl-5J-4idxo-6J«Kiihydro-5H-oxazolo^^ 

2-carboxylic acid benzyl ester, and 

6-Benzyl-5,7-KUox(>-6,7-dihydio-5HK)xazolo[3,2-<]pyt^ 

2-caiboxylic acid benzyl ester. 

Also more preferred is a compound of Formula IV, or a pharmaceutically 

acceptable salt thereof^ selected from: 

6-Benzyl-5,7-dioxo-6,7-dihydn)-5HH>xazolo[3,2-c]pyriinidine-2- 

carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5HH)xazolo[3^<]pyri^ 

2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methylo7-dioxo-67-dihydro-5H<)xazolo[3;2H:]pyriinidi^ 

2-carboxylic acid (pyridin-4-ylmethyi)-amide; and 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-oxazolo[3;2-c]pyrinudine- 

2-carboxylic acid (ben2o[L3]dioxolo-ylmethyl)-amide, 

Other preferred invenuon compounds have Formula V 




V 



O 

wherein is hydrogen, (0)n Ci-Ce allcyL or (0)^ substituted Cj-Cg alkyl, r2 is 
c62(CH2)in arj'l. C02(CH2)m substituted aryl, 

NH 
I 

r4 is (CH2)in C02R^ (CH2)m CONR5r6 (CH^ha CNR5r6 cHOH 
(CH2)in arvL CHOH (CH2)in substitmed aryl, CHOH (CH2)m heteroaryl, 
CHOH (CH2)ni substituted aryl. Preferred compounds of Formula V are 
those wherein m is 0 or 1. 

Also preferred are 2p-dihydro compounds of Formula VI: 
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VI 



wherein , R2, r4, Y, and X are as defined above. 

More preferred is a compound of Formula VI, or a phaimaceudcally 
acceptable salt thereof, selected from: 
5 6-Benzyl-8-methyl-5,7-dioxo-l ,5,6,7.tetTahydro-imida2o[l^- 

c]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)-amide; 

6-BeiizyM,8-dimethyl-5,7-dioxo-l,5,6J-tetrahydro-imidazo[l^- 
c]pyrimidine-2-carboxyIic acid (benzo[L3]dioxol-5-yhnethyl)-amide; 

6-Benzyl- 1 ,8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro-imidazo[l ^- 
10 c]pyriniidine-2-carboxylic acid benzylamide: 

6-Benzyl-1.8-dimethyl-5,7-dioxo-L5,6J-tetrahydro-imidazo[l^- 
c]p\Tiniidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl- 1 -methyl-5 J-dioxo- 1 ,5,6,7-tetrahydro-imida2o[l ^- 
c]pyrimidine-2-carbox}'lic acid 4-methoxy-benzylamide; 
1 5 6-(4.Methoxy-benz\'l)- 1 -methyl-5,7-dioxo-l ,5,6,7-tetrahydro-imida2o[l ^- 

c]pyriniidine-2-carboxylic acid 4-methoxy-benzylamide: and 

6-(4-Methoxy-ben2>'l)- 1 .8-dimethyl-5 J-dioxo-1 ,5,6,7-tet^ahyd^o- 
imidazo[l•2-c]pyrimidine-2-ca^boxylic acid (pyTidin-4-ylmethyl)-aniide. 

Also more preferred is a compound of Formula VI, or a phannaceutically 
20 acceptable salt thereof, selected from: 

6-Benzyl-5,7-dioxo-2o.6J-tetrahydro-5//-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid benz>'l ester 2,3-Dihydroxypropionic acid benzyl ester; 

6-Benzyl-5J-dioxo-23,6J-tetrahydro-5H-thiazolo[3;2-c]pyrimidine- 
2-carboxylic acid p>Tidin-4-ylmethyl ester hydrochloride; 
25 6-Benz\'l-L5.7-trioxo-l Ji,3,5,6,7-hexahydro- 

I^Hhiazolo[3^-c]pyrimidine-3-carboxyiic acid benzyl ester; and 

6-Benzyl-L8-dimethyl-5,7-dioxo-L5,6,7-tetrahydro-imidazo- 
[l^-c]pyTimidine-2-carboxylic acid 4-methoxy-benzyl ester. 
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Also more preferred is a compoimd of Formula VI, or a pharmaceutically 
acceptable salt thereof, named 6-benzyl-3-ethoxy-23-dihydro-oxazolo[3> 
c]pyrimidine-5,7-<iione. 

Sulfoxides and sulfones of Formula VII 




vn 



also are prefeired, wherein R^, R^, R^, and R^ are as defined above. 
Preferred is a compoimd of Formula I of Formula VIII 

r1 




vm 



or a phaimaceutically acceptable salt thereof, wherein: 
Rl is H. CH3, CH2OH, or CHO; 

r2 is (C02)(CH2)ni ar>'l. (C02)(CH2)in substituted aryl, (C02)(CH2)m 
heteroaryL (C02)(CH2)ni substituted heteroaryl, 
C(=0)N(R5)-(CH2;m-ar>l' C(=0)N(R5HCH2)nj substituted aiyl, 
C(0)N(R5).(CH2)in heteroai>'l. C(=0)N(R5KCH2)ni substituted 
heteroaryl, OC-(CH2)inaryl, CsC-(CH2)in substituted aryl, 
OC-{CH2)m heteroar>'I. or CsC-(CH2)m substituted heteroaryl, wherein 
r5 is hydrogen or methyl: 

r3 is hydrogen or fluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 alkenyU Cj-Cg alkyl, substituted Ci-Cg 
alky], C2-C10 alknyl, substituted Cj-CiQ alkynyl, (CH2haCOR^, 
(CH2)mS(0)o.2-(CH2)naryI, C(=0)N(R5).CH2)maryl, (CH2)m-0-aiyI. 
(CH2)inS(0)o.2-{CH2)n substituted aryl, C(=0)N(R5>CH2)nj substituted 
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aiyl, (CH2)m-0-substituted aryl, (C02)n(CH2)m 
substituted aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)ni substituted 
heteroaryl, (C02)n(CH2)m caibocycle, or (C02)n(CH2)m substituted 
carbocycle, wherein 
n is 0 or 1; 

m is an integer of from 0 to 6: and 
r5 is as defined above for Formula L 

More preferred is a compound of Formula Vm, or a pharmaceutically 
acceptable salt thereof, v^erein: 
rI isHorCHs; 

r2 is C(=0)N(R5HCH2)m aryl, C(=0)N(R5HCH2)m substituted aiyl, 

C(=0)N(R5).(CH2)m heteroaryl, C(=0)N(R5HCH2)m substituted 
heteroaryl, CsC-(CH2)inaryl, C=C-(CH2)in substituted aiyl, 
CsC-(CH2)in heieroarvL or CsC-(CH2)m substituted heteroaryl, wherein 
r5 is H or methyl; 

r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)inar>'l. (C02)n(CH2)m substituted aryl, (C02)n(CH2)m 
heteroaryl, (C02)n{CH2)in substituted heteroaryl, (C02)n(CH2)in 
carbocycle, or (C02)n(CH2)in substittited carbocycle, wherein: 

n is 0 or 1, arid 

m is an integer of from 0 to 6. 

Still more preferred is a compound of Formula VIII, or a pharmaceutically 
acceptable salt thereof, wherein: 
r1 isHor CH3; 

r2 is C^C-(CH2)niaryL CsC.(CH2)n) substituted aiyl, C^-(CH2)in heteroaiyU 
or CsC-(CH2)in substituted heteroaryl, wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 
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R4 is (C02)n(CH2)inaiyl, (C02)n(CH2)m substituted aryl, (C02)n(CH2)m 
heteroaryl, (C02)n{CH2)m substituted heteroaryl, 
(C02)n(CH2)nicarbocycle. or (C02)n(CH2)mSubstituted carbocycle, 

wherein n is 0 and m is 1. 

Also still more preferred is a compound of Formula VIII, or a 
pharmaceutically acceptable salt thereof, wherein: 
RlisHorCHs; 

R2 is C(=0)N(R5KCH2)inaiyl, C(=0)N(R5HCH2)inSubstituted aiyl, 

C(=0)N(R5).(CH2)mheteroaryl, or C(=0)N(R5).(CH2)mSubstituted 
heteroaryL 

whereinmis 1 andR^ isHorCHs; 

r3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)maryL (C02)n(CH2)niSubstituted aryl. 

(C02)n(CH2)mheteroaryL (C02)n(CH2)mSubstituted heteroaryl, 
(C02)n(CH2)incarbocycle, or (C02)n(CH2)inSubstituted carbocycle, 
wherein n is 0 and m is 1 ; 

Still more preferred is a compound of Fonnula VIII, or a phannaceutically 
acceptable salt thereof, selected from: 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3> , 

c]pyTimidin-6-ylmethyl]-benzoic acid; 

4-{2-[3-(4-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5J-dioxo-7H- 

thiazolo[32-c]pyrimidin-6-ylmethyl} -benzoic acid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyI }-ben2oic acid; 

4-{2-[3-(3-Methoxy.phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl}-ben2oicacid; 

4-{2-[3-(3,4.Difluoro-phenyI)-pr6p-l-ynyI]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-benzoic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>thiazolo[3,2- 
c]pyrimidine-5,7-dione; 
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6-(3.4-IMcUoro-ben^l)-8-methyl-2-(3-pyridi^ 
thiazolo[3^-c]pyriinidine-5,7-dione; 

6-(3,4.DicWoro-benzyl)-2-[3K2-methoxy-pyridiii-^ 
methyl-thiazolo[3^-c]pyrimidme-5,7-dione; 

6-Benzyl-8.metbyI-2-phenyletbynyl-thia2olo[3^-c]^^ 

6-(4-Bromo-benzyl)-2-[3-(3rmethoxy-phenyl)-prop-l-ynyl}-8^^^ 

thiazolo[32-c]pyrimicime-5,7-dione; 

4-{243-(3-Methoxy-phenyl>prop-l-ynyI]-8-methyl-5J-diox(>-7H^ 

thiazolo[3^-c]pyrimidm-6-ylmethyl}-benKnesulf^ 

4-{2-[3<3-nuoro-4-methoxy-phenyl>prop-l-ynyl]-8-methyW 

7H-thiazolo[3 ^-c]pyrimidin-6-ylmethyI } -benzoic acid; 

6-(4-Fluoro-benzyl)-8-methyl-2-(3-phenyl-prop-l -ynyl)-thiazolo[3;2- 

c]pyriinidine-5,7-(iione; 

6-Ben2yI-8-methyl-2-(3-phenyl-prop-l-ynyl)-tUaM^ 

5,7-dione; 

6K3,4-Dicmoro-benzyl)-2-[3-(3-methoxy-phenyl)-prop-l-ynyI]-8-methyl- 

thiazolo[3^-c]pyrimidine-5,7-dione; 

6K4-MethanesuIfonyI.benzyl)-8-methyl-2K3-pyridin-4-yl-prop-l^^^ 
thiazolo[3^-c]pyriniidine-5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl)-prop- 1 -ynyl]-8.inethyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyriinidin-6-ylmethyl}-ben2onitrile; 

4-[8-Methyl-5.7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^- 

c]p\Tiniidin-6-ylmethyl]-benzoic acid: 

2-[3K3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4K2H-tetra20 

benzyI]-thiazolo[3»2K:]pyrimidine-5,7-dione; 

6-Benzyl-2-[3K3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-thiaOT 

c]pyiiinidine-5,7-dione; 

6-Benzyl-8-methyl-2-(3-phenyl-prop-l-ynyl)-tbia2olo[3^-c]pyii^ 

5,7-dione; 

243-(3-Methox>'.phenyl^prop-l-ynyl]-8-methyl-6-[4<moiphoto^ 
carbonyl}-benzyl]-thiazolo[3^-c]pyrimidine-5,7-dioiie; 

8-Methyl-6-[4Kmorpholine-4-sulfonyl>benzyl]-2-(3-pyri 
ynyl>thiazolo[3.2-c]pyriinidine-5,7-dione; 
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2-[3K4-FluoriHphenyl^prop-l-ynyI]-8-methyl-6-C2^^ 
beiizopyran-6-ylmethyl>tihiazolo[3;2H:]pyri^ 

2-[3-(3-Methoxy-phenyl>prop-l-ynyI]-8-methyl-6-^-oxo.^ 
beiizopyran-6-ylmetfayl)-tfaiazolo[3^-c]pynimdine-S,7-^ 
5 4-[8-Methyl-5J-dioxo-2-(4.phenyI-bm-l-ynyI)-7H-thi^ 
c]pyn2zudin-6-ylmethyl}-beiizoic acid; 

4-[8-Methyl-5J-dioxo.2K6-phenyl-hex-l-ynyl)-7H-:thiaM^ 
c]pyriinidin-6-ylmethyl]-benzoic acid; 

4.[8.Methyl-5J-dioxo.2-(5-phenyl.pent-l.ynyl)-7H-thiazoto 
1 0 c]pyriniidin-6-ylmethy]]-ben2oic acid; 

4-[8-MethYl-5J-diox(>2-(7-phenyl-hept-l-ynylHH-thiazolo[3> 
c]pyriniidin-6-ylmethyl]-benzoic acid; 

(4- {2-[3 -(3 ,4-DifIuoro-phenyl)-prop- 1 -ynyI]-8-methyl-5,7.dioxo-7H- 
thiazolo[32-c]pyrimidin-6-ylmethyl}-phenyl)-acetic acid; 
1 5 6-(3-FIuoro-ben2y l)-8-methyl-2-(3-pyridin-4-yl-prop- 1 -ynyl)-thiazolo[3^- 

c]pyriinidine-5,7-dione; 

6-(3.4-Difluoro-benz>'l)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3^-c]pyrimidine-5,7-dione; 

6-(3-Fluoro-benzyl)-2-[3-(2-methoxy-pyiidin-4-yl)-prop- 1 -ynylJ-S- 
20 methyl-thiazolo[3^-c]pyrimidineoJ-dione; 

[3-(8-Methyl-5J-dioxo-2-phenylethynyl-7H-thia2olo[3<2-^]pyri^ 
ylmethyl)-phenyl]-acetic acid: 

6-(4-Bromo-benz>'l )-2-[3-(4-fluoro-3-methoxy-phenyl>prop-l -ynyl]-8- 
methyl-thiazolo[3^-c]p\Timidine-5.7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3 2-c]pyTimidin-6-ylmetbyI } -N^N-dimethyl-benzenesuIfonamide; 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl)-prop-l -ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylinethyl}-cyclohexanecaiboxylic acid; 

6-(3,4-Difluor()-benzYl)-2-[3-(3,4-difluoro-phenyl>prop-l-ynyfl 
30 thia2olo[3^-c]pyrimidine-5,7-dione; 

4-[8-Methyl-57.dioxo-2-(3-phenyl-pn)p-l-ynyl)-7H-fliiazolo[3^- 
c]pyrimidin*6-yimethyl]*cyclohexaiiecarboxylic acid; 



wo 02/064599 



PCT/IB02/00313 



-14- 

2-Cmoro-4-{2-[3-(3-inethoxy-phenyl>prop-l-ynyl]-8-met^^^ 
7H-thiazolo[3^-c]pyrimidm-6-yIme&yl}-ben2ok add; 

2.[3-(4-Fluoro-phenyl>prop-l-ynyl]-6-(4-metbanesulfon^ 
methyl-thiazolo[3^<]pyrimidine-5,7-dione; 
5 4-{2-[3K4-Fluon)-3-inethoxy-phenyl)-prop-l -ynyl]-8-methyl-5,7-dioxo- 

7H-thiazolo[3,2-c]pyriinidin-6-ylmethyl}-benro 

(3.{2.[3-(4-Fluoro-3-methoxy-phenyl)-prop-l-ynyl]-8-me%^ 
7H-thiazolo[3^-c]pyrimidin-6-ylmethyl}-phenyI)-aceticacid; 

(4-{2-[3-(3-Methoxy-phenyI>prop-l-ynyl]-8.mefliyl-5J-diox^ 
10 thia2olo[3^-c]pyrimidin-6-ylmethyl}-phenyl)-acetic acid; 

6-C3 ,4-Difluoro-benzyI)-8-methyl-2-(3-phenyl-prop- 1 -ynyl)-thiazolo[3^- 
c]pyrimidme-5,7-dione: 

2-[3-(3-Methoxy-phenyl)-prop- 1 -ynyl]-8-methyl-6-[4-(thiomoiphoaiie-4- 
carbonyl)-beiizyl]-thiazolo[3,2-c]pyriniidme-5J-dione; 
1 5 8-Methyl-2-(3-pyridin-4-yI.prop- 1 -ynyl)-6-[4-(thiomorpholine-4- 

sulfonyl)-benzyl]-thiazolo[32-c]pyriinidine-5,7-dione; 

2-[3-(4-Fluoroo-methoxy-phenyl)-pn)p-l-ynyl]-8-methyl-6<2-oxo-2H-l^ 
benzopyran-6-yimethyl)-thia2olo[3 J-c]pyrimidine-5,7-dione: and 

2-[3K3-Methoxy-4-methyl-phenyl)-prop-l-ynyl3-8-methyl-6-(2-oxo^ 
20 beiizopyran-6-ylmethylHhiazolo[32-c]pyrimidine-5,7-dione. ' 

Also still more preferred is a compound of Formula VIII, or a 
pharmaceutically acceptable salt thereof, selected from: 

6-Beii2yl-5J-dioxo-6J-dihydro-5H-thiazolo[3^K:]pyrimidine-2- 
carboxylic acid benzylamide: 
25 6-Benzyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,2K:]pyrimidine-2- 
carboxylic acid biphenyl-4-ylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic acid (pyridin^-ylmetbyl)*amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3^'^]pyrimi^ 
30 2-carboxylic acid 3-fluoro-benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^-c]pyrimidine-^^ 
caifooxylic acid benzylamide; 
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6K3,4-Dichloro-benzyl)-5,7-dioxo-6,7-dihydro- 
c]pyrimidiiie-2.carboxylic acid ben^lamide; 

6K4-CWoro-beiizyl>5,7-dioxo-6,7.dihydn>-5H-thi^ 
2-carboxylic acid benzylamide; 
5 6K4-ailoro-benzyl>5,7-dioxo-6J-dihydto-5H-th^ 
2-carboxylic acid 3,4.dichlon>-benzylaiiiide; 

5J-Dioxo-6-pyridin-4-ylmetbyl-6J-dihydro-5H-fhiazolo[3^- 
c]pyrimidine-2.caiboxylic acid brazylamide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro.5H.tfuazolo[3^-c}pyr^ 

1 0 2-carbDxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid 4-methoxy-benzylamide; 

6-BenzyI.8-methyl-5jKiioxo.6J-dihydro-5H-thiazolo[3^-c]pyrixm^ 
2-carbozylic acid 3.4.dichlorobenzylaniide; 
15 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyriniidine-2- 
carboxylic acid (p\Tidin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyloJ-dioxo-6.7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid 2.4-dichloro-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H.thiazolo[3^-c]pyrimid^ 
20 2-carboxylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazoIo[3,2K;]pyrim 
2-carboxylic acid 4.fluoro-ben2ylainide; 

6-Benzyl-8-formyl-5.7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine^ 
2-carboxylic acid 4-melhoxy-benz>'lamide; 
25 6-Ben2yl-8-methyl-5.7-^ioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimidi^ 
2-carboxylic acid (lH-indoI-5-ylniethyl)-ainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyri 
2-carboxylic acid (thiazol-4-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo[3^-c]pyriim 
30 2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6.Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3,2<]pyriiiudine 
2-carboxylic acid (6-inethoxy-pyridin-3.ylmethyl)-amide; 



wo 02/064599 



PCT/1B02/00313 



-16- 

6-Benzyl-8-methyl-5,7-^oxo-6jKiihydro-5H.th^ 
2-carboxylic acid (6-methoxy-pyridm-3-yImethyl>ainide hydrochloride; 

6-Benzyl-8-methyl-5.7-dioxo-6J-^ydn>-5H.thiazolo[3^-c]pyr^ 
2-caiboxylic acid Qinidazo[2J*b]tfaiazol-6-ylmethyl)<aiiide; 
5 6-Ben2yl-8-methyl-5J-dioxo-6jHiihydio-5H-ttoazolo[3^<^ 
2-carboxyIic acid (l-methyI-lH-pyra2ol-4-yhnethyI)-anude; 

6-Beiizyl-8-methyl-5jHiioxo-6J-^ydro-5H-tWazolo[3^-c]py^ 
2-carboxyiic acid (6-methyl-pyiidin-2-ytaiethyl)-aniide; 

6-BenzyI-8-methyl-5J-dioxo-67-dihydro-5H-thiazolo[3^-c]pyrim 
1 0 2-carboxylic acid (2, 1 ,3-benzothiadiazol-5-ylmethyi)-amide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,2<:3pyrit^ 
2-carboxylic acid 354-difluoro-ben2ylaimde; 

6-Ben2yl-8-methyI-5J-dioxo-6J-dihydro-5H-tMazolo[3,2Kj3pyTim 
2-carboxylic acid (pyridin-3-ylinethyI)-amide: 
15 6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-clpyrimidine- 
2-carboxylic acid (pyridin-3-yiinethyl)-amide hydrochloride: 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrixmdine- 
2-carboxylic acid 3-fluoro-4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^M:]pyrimidixie- 
20 2-carboxyIic acid (pyridin-2-yimethyi)-ainide hydrochloride; 

6-Benzyl-8-methyI-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-inethyl-benzylaniide; 

6-Benzyl-8-methyl-57-dioxo-6,7-dihydro-5H-thiazolo[3*2-c]pyrimidiiie- 
2-carboxylic acid 4-irifluoroniethyl-ben2ylainide; 
25 6-Ben2yl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrim 
2-carboxylic acid 4-chloro-benzylamide; 

6-Benzyl-8-rnethyl-5J-dioxo-67-dihydro-5H-tMazolo[3^-c]pyrimidine- 
2-carboxyIic acid 4-trifIuoromethoxy-benzyiainide; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydn)-5H-thiazolo[3^-<]pyiiimdm 
30 2-carboxyiic acid (2-methyl-thiazo]-4-ylniethyl)*>aniide hydrochloride; 

4-[2-(4-Methoxy.benzylcarbarooyl)-8-methyl.5,7Hiioxo-7H-thia2olo[3,2* 
c]pyiii2udin-6-ykoethy]]-beiizoic acid; 
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4-[2-(4-Methoxy-ben2yl(»bamoyl).8-methyK^ 
c]pyiiimdin-6-ylmethyI]-bezizoic add Sodium salt; 

4-[2-(4-Methoxy-benzylcart)amoyl>8Haietfayl-5,7-diox(>-7H-^^ 
c]pyrimidin-6-ylmetibyl]-benzoic acid 2-dimetbylamino-ethyl ester hydrochloride; 
5 4-[2-(4-Fluoro-baizylcarbamoyl>8-methyl-5J-dioxo-7H-thiazoloP 
c]pyrimidin-6-yhnethyl]-benzoic acid; 

4-[2-(4-Fluoro»benzylcarbamoyl>8-methyI-5,7-dioxo-7H-thi^ 
c]pyrimidin-6*yhnethyI]-benzoic acid Sodium salt; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-metiiyI-5,7-dioxo-7H-lhiazolo[3^- 
1 0 c]pyrimidm-6-ylmethyl]-beiizoic acid 2-dimethylamino-ethyl ester; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazDlo[3^- 
c]p)'riniidin-6-ylinethyl]-benzoic acid 2-dimethylamino-ethyl ester hydrochloride; 

4-{ 8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thia2olo[3,2-c]pyrimidin-6-yImethyI}-benzoic acid trifluoro-acetic acid salt; 
1 5 4- {8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 

thia2olof3y2-c]pyrimidin-6-ylmethyl}-benzoic acid 2-dimethylamino-ethyl ester 
dihydrochloride; 

8-MethYl-6-(2-methy]-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pynmidine-2-carboxylic acid 4-iluoro<-ben2ylamide; 
20 2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 

8-Methyl.5,7-dioxo-6-(2H-tetrazol-5.ylmethyl)-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro*benzylamide; 

8-Methyl-5J-dioxo-6-thia2ol-2-ylmethyl-6,7-dihydro-5H-thiazolo[3^- 
23 c]pyriniidine-2-carboxylic acid 4-fluoro-beiizylamide hydrochloride; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyrimidin-6-ylmethyI]-2-methyl-benzoic acid methyl ester, 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2* 
c]pyrimidin-6-yhnethyI]-2-methoxy-ben2oic acid methyl ester, 
30 6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-(4-Bromo-ben2yI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
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c]pyriinidme^2--caiboxylic acid (pyiidin-4-ylmethyl)-ami(ie hydiochioride; 

8-Methyl-^[4-(moipholiiie-4-carbonyl>beii^ 
. 5H-thia2olo[3^-c]pyrimidine-2-caiboxylic add (pyridiii-4-ylmeaiyl)-ainide 

S hydrochloride; 

{5-P-(4-Fluon>-bOT2yIcaihamoyl)-8-methyl-5,7-diox 

c]pyrimidin-6-ylmethyl]-isoxa2ol-3-yl}-carbamic acid methyl ester, 

8-Methyl-5J-dioxo-6-[4^2H-tetrazol.5-yl)-benzyl]-6,7^ 
thiazolo[3^K:}pyriniidine-2-carboxyUc acid 4-fluoro-ben^ 
10 8-Methyl-6-[4-(moipholine-4.carbonyl)-benzyI]-5^ 

5H-thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluoio-benzylainide; 

6-{6-Fluoro-qumblin-2-ylmethyl>8-methyl-5J^oxo-6J-^ 
thiazolo[3 ^-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylamide; 

2-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo.7H-thia2olo[3;2- 
1 5 c]pyriinidin-6-ylmethyll-5-methoxy-pyriniidine-4-(^^ acid methyl ester, 

6-But-2-ynyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrmiidme-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5J-dioxo-6-f2-oxo-2H-l-benzopyran-6-ylmethyI)-6J-dihydi^ 
5H-thiazolo[3^-c]pyTimidine-2-carboxyIic acid 4-fluoro-benzyiamide; 
20 6-(4-Methanesulfonyl-benzYl)-8*methyl-5J-dioxo-6J-dihydr(>-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyI)-amide 
hydrochloride; 

6<3-Cyano-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidme-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
25 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-da 
5H-thiazolo[3,2-clpyrimidine-2-carix)xylic acid (pyridiii-4-yknethyl)-aiiiide 
hydrochloride; 

8-Methyl-5J-dioxo-6-(4-sulfamoyl-ben^l)-6,7-dihydro-5H-tiu^ 
c]pyrimidme-2-carboxylic acid (pyridin-4-yhnefliyl)-amide hydrochloride; 
30 6-(4-Cyano-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-t^ 

c]pyrimidine-2*carboxyIic acid (pyridin-4-yhnethyl)-amide hydrochloride; 

8-Methyl-5,7-dioxo-6-(3K)xo-3-phenyl-pnq)yl)-6,7-Hia^^ 
thiazolo[3,2-c]pyrimidine-2-cariK>xylic acid 4-fluoro-beiizylainide; 
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8-MethyI-5,7-<iioxo-6-(l-phenyl-<ftyl>67'^ydr^ 
c]pyii0iidme-2-caiboxyUc acid 4-fluoro-benzylamide; . 

8-Metfayl-5,7Hiioxo-6-(2-phenylmethanesulfoiqrl-ethyl^^ 
thiazolo[3^-c]pyiimidine-2-carboxylic acid 4-fiuoro-ben2ylaniide; 

6K5-Cyano-pentyl)-8«metbyl-SJ-dioxo-6J-<iihydn>-SH-tUazo^^ 
c]pyTimidine-2-caiboxylic acid 4*fluoro-beDzylamide; 

6-(E)-Bm-2-enyl-8.methyl-5J-diox(>-6jKiihydro-5H-Aiaz^^ 
c]pyriinidixie-2-carboxylic acid 4-fluoro-beiizylaniide; 

.8-Methyl-5J-dioxo-6-(E)-pent-2-«iyl-6J-dihydit>-5H-tMaz^^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzyIaniide; 

6-sec-ButyI-8-methyl-5,7-dioxo6,7-d[ihydro-5H-thiazoIo[3^- 
c]pyriinidine-2-carboxylic acid 4-fluoro-ben2yiamide; 

6-(2-Ben2enesulfonyl-ethyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[32-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-( 1 -Ethyl-propyl)-8-methyK5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyriinidine-2-carboxyIic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thia20io[3^- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-(2-Ben2enesulfonyl-ethyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid 4-fiuoro-benzylainide; 

8-Methyl-6-(3-methyl-but-2-^nyl)-5J-dioxo-6,7Kiihydro-5H-thiaTO 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-[2-(4-Fluoro-ben2enesulfonyl>ethyl]-8-methyl-5J-dioxo-6,7-dihydn)- 
5H-thiazoio[3,2-c]pyrimidine-2-carboxylic acid 4-fluoio-benzylamide; 

6-[3-(4-nuoro-phenyl)-3-oxo-propyl]-8-methyI-5J-dioxo-6jHiihydio- 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fiuoio-benzylamide; 

6-(2-Benzoylamino-ethyl)-8-methyJ-5,7-dioxo-6J-Klihydro-5H^ 
thiazolo[3^-c3pyrimidine-2-carboxylic acid 4-fluoro-baizylamide; 

8-Methyl-5J-dioxo-6-{2-phenoxy-ethyl)-6J-^iihydn)-5H-tlii^^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-(3,4-Dichloro-benzyl)-5,7-dioxo-6,7-dihydro-5H-tbia2olo[3^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
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6K4<;yano-ben2yI)-8-methyl-5,7Hiioxc>-6,7-dihydr^^ 
c]pyiimidine-2-carboxylic acid 4-fluoio-beiizylainide; 

6-BenzyI-8-methyl-5J-dioxo-6,7Kiihydro-5H-thia2olo[3^^ 
2-carboxylic acid 3-methoxy.benzylamide; 
5 6-Benzyl-8-methyl-5J-dioxo-6J-dihydn>-5H-thiaMio[3^<]^^ 
2-carboxylic acid (tetrahydro-furan-2-ylmethyl)-amide; 

6-Ben2yI.8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]^^ 

2-caTboxylic acid benzylamide; 

6-Ben2yl-8-methyl-5JKiioxo-6J-dihydn)-5H-thia^ 
1 0 2-carboxylic acid S-fluoro-benzylamide; 

6-(3-Fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 3-fluoro-benzylainide; 

6-(3,4-Dichloro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid benzylamide; 
1 5 6-(3,4-Dichioro-benzyl).8-methyl-5,7-dioxD-6 J-dihydro-5H- 

thia2olo[3^-c]pyriinidine-2-carboxylic acid 4-methyl-benzylamide; 

8-Methyl-5.7-dioxo-6-p\Tidin-4-ylmethyl-6,7-dihydro-3H- 
riiia2olo[3^"C]pyriinidine-2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dio\o-6,7-dihydro-5H-thia2olo[3^-clpyrimidine- 
20 2-carboxylic acid (pyridin-4-ylmethylVamide: 

6-Benzyl-8-methyl-5.7-dioxo-6.7-dihydro-5H-thia2olo[3^-clpyrimidine- 
2-carboxylic acid 4-methoxy-benz\iamide; 

6-(4-Methoxy.benz\'lV8-methyl-5;7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxyIic acid 4-methoxy-benzylaxiiide; 
25 8-Methyl-5,7-dioxo-6-p\Tidin-4-ylmethyl-6,7-dihydro-5H- 

thiazoIo[3^-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2-c]pyxiim 
2-carboxylic acid 3.4-dimethoxy-beii2ylamide; 

6-(4-Methanesulfonyl-benzyl)-8-methyl-5,7-dioxa-6,7-dihydio-5H- 
30 thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-ben2ylamide; 

8-Methyl-5.7-dioxo-6-(4-sulfamoyl-benzyl>6,7-dihydro-5H- 
thiazolo[3j2-c}pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 
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6-(4-DimediylsulfemoyI-beii2yl)-8-me&^ 
thiazolo[3^ H:]pjOTnidine-2-carboxylic acid 3,4-dimeflioxy-benzylaiiiide; 

8-Metbyl-5,7-dioxo-6-pyridin-3-ylmethyl-<J-Kiihyd^ 
thiazolo[3^-c]pyiiinidine-2-caiboxylic acid 3,4-dimetiioxy-bciizylamide; 

8-Methyl-5J-Kiioxo-6-pyridin-2-ylmethyI-6,7-dihydro-5H- 
thiazolo[32-c]pyriinidine-2-carboxyiic acid 3,4-diinethoxy-beazylainide; 

6-Benzyl-8-methyl-5J-diox(>-6,7-dihydio-5H-tbiazolo[3;2 
2-carboxylic acid 3-methoxy-ben2ylainide; 

6-(3-Medioxy-benzyl)-8.methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid 3-methoxy-benzylaiiiide; 

6<3-Methoxy-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (benzo[13]dioxol-5-ylmethyl)- 
amide: 

6-Ben2o[ 1 ,3]dioxoI-5-ylmethyl-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)- 
amide; 

6-Benzyl-8-methyl-5J-dioxo-6.7-dihydro-5H-thia2olo[3^-c]pyTiinidine- 
2-carboxylic acid 4-methylsulfanyl-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyriinidin 
2-carboxyiic acid 3,4-dichlorobenzylamide: 

6-Benzyl-8-methyl-5J-dioxo-67-dihydrc>-5H-thiazolo[3^-c]pyrimidin^ 
2-carboxylic acid 4-inethoxyben2ylamide; 

6-Benzyl-8-methyl-5.7-dioxo-6J-dihydro-5H-tWa2olo[32-c]pyriim 
2-carboxylic acid benzylamide: 

6-(4-Pyridyimethy)-5J-dioxo-6,7.dihydro-5H-thiazolo[3^K:]pyiinudine^ 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlon>benzyl)-3.7-dioxo-6J-dihydro-5H*thiazolo[3,2-c]pynznidine- 
2-carboxylic acid 3,4-dichlorobeiizylanude; 

6-(4-Chloroben2y 1>5 J-dioxo-ej-dihydro-SH-thiazolop ^-c]pyximidiiie- 
2-carboxylic acid benzylamide; 

6-(3,4-Dichlorobenzyl)-5,7-dioxo.6,7-dihydro-5H- 
thiazo]o[3 J2-c]pyrimidine-2-carboxylic acid benzylamide; 
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6-Beii2oyl-5,7-dioxo-6J-dihydro.5H-thiazx>lo[3a^^ 

2-caxi)oxylic acid benzylamide; 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dmyditH5H-thiazo^ 

2-carboxyIic acid 3-fIuon>-benzyiamide; 
5 6-Ben2yl-5,7Hiioxo-6,7-dihydrc>-5H-tbia2olo[3^^ 
2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-5,7-dioxo-6,7-^ydro-5H-tiiia2olo[3^<]l^^ 

2-carboxylic acid biphenyl-4-ylainide; 

6-Ben2yl^8-formyl-5jKiioxo-6,7KiihydK>-5H-thiazoloP 

1 0 2-carboxylic acid A-fluoro-benzylamide; and 

6-Ben2yI-8-hydroxymethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2o]o[3^-c]pyriniidine-2-carboxylic acid 4-fluoro-beiizylaiiiide. 

Also still more preferred is a compound of Formula VIII, or a 
pharmaceutically acceptable salt thereof, selected from: 
15 4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2- 

c]pyrimidin-6-ylmethyl]-ben2oic acid methyl ester; 

4-[2.(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester: 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2- 
20 c]pyTiniidin-6-ylmethyl]-benzoic acid methyl ester; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 

carboxylic acid benzyl ester; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidm 

2-carboxylic acid benzyl ester: 
25 6-Benzyl-3-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid methyl ester: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3^-c]pyriniidine- 

2-carboxylic acid methyl ester; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3>c]pyrimidi^ 

30 2-carboxylic acid pyridin-4-yimethyl ester, 

6-Benzyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrinudine- 
2-carboxylic acid pyridin-4-ylmethyl ester; 



wo 02/064599 



PCT/1B02/00313 



-23- 

8-Methyl-5,7-dioxo-6-pyridm-4-ylmethyl-6J-dihydr^ 
tUazolo[3^-c]pyriniidme-2-carboxyIic acid 4-metfioxy-bei]2yl ester; and 
6-Ben2yl-3-methyl-5J-dioxc>-6,7-dihydio-5H-thiazolo[^ 

2-carboxylic acid benzyl ester. 
5 • AlsopreferredisacompoimdofFonnulaI,ciraphannaceuticaUy 

acceptable salt thereof, selected from: 

6-BenzoyI-thiazolo[3^-c]pyrimidine-^5,7-dione; 
6-(4-Chlorobenzyl>thiazolo[3^-c]pyrimidine-5,7-dione; 
6-Pyridin-4-yimethyl-thiazolo]3^-c]pyrimidine-5,7-dione; 
10 8.Methyl-thiazolo[3^-c]pyrimidine-5,7-dione; 

8-Methyl-5J-^oxo-6jKiihydro-5H-thiazolo[3^-c]pyrimidine-2- 

carboxylic acid; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-clpyrimidi^ 
2-carboxylic acid; 

15 4-(8-methyl-5J-dioxo-7H-thiazolo[32-c]pyrimidin-6-yl-methyl)-^^ 

acid tert-butyl ester; and 

8-MethyI-6-[4-(Morpholine'4-sidfonyl)ben2yl]-thiazolo[3^-c]pyii^ 

5,7-dione. 

Also preferred is a compound of Formula III, or a phaimaceutically 
20 acceptable salt thereof, or a tautomer thereof, selected from: 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^-c]pyrimidine- 

2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyl-5.7-dioxo-6,7-dihydro-5H-thia2olo[3^-c]pyriniidine- 
2-carboxylic acid (piperidin-4-Ylmethyl)-amide hydrochloride; 
25 6-(4-Biomo-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3^- 
c]pyriniidine-2-carboxylic acid (2-amino-pyiidin-4-ylmethyl)-aniide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-aniide; 

6-(4-Fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiaz0lo[3^- 
30 c]pyrimidine-2-carboxyiic acid (2-amino-*pyridin-4-yhnethyl>-'amide; 

6-(3-Bromo-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3-2-c]pyrimidine-2-carboxylic add (2-amino-pyridin-4-yhnethyl)-anude; 



wo 02/064599 



PCT/IB02/00313 



-24- 

6-(3-Bromo-bcn2yl>8-methyl-5,7-4ioxo-6J-^iihydr^ 
c]pyrimidine-2-carboxylic acid (2-amin<>-pyridm-4-ylmethyl>amide; 

6-(3,4-Dichloro-ben2yl>8-methyl-5,7-dioxc)-6,7-diby^ 
c]pyrimidine-2-carboxylic acid (2-aimno-pyridin-4-ylmethyl)-amide; 
5 6-(4-Bromo-3-fluoio-beiizyl)-8-methyl-57-Kiioxo-6J-^ 

thiazolo[3;2-c]pyriinidine-2-carboxylic acid (2-ainino-pyridin-4-ylmethyl)-aniide; 

6-(3-Chloro-ben2yl)-8-inethyl-5J-^oxo-6J-^ydro-5H-Ai 
c]pyriinidine-2-carboxylic acid (2-ainin(>-pyridin-4-ylmethyl)-amide; 

6-(3-Fiuoio-ben2yl)-8-methyl-5,7^iiox6-6J-Kifl^ 
1 0 c]pyrimidine-2-carboxyIic acid (2-amino-pyridin-4-ylmethyl)-aniide; 

6-{3,4-Dibromc>-benzy])-8-metbyl-5J-dioxo-6J-dihydro-5H-tf^ 
c]pyrimidine-2-carboxylic acid (2-aminc>-pyridin-4-ylmethyl)-amide; 

6-(4-Bromo-3-cWoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
tfaiazoIo[3^-c]pyrimidine-2-carboxylic acid (2-araino-pyridin-4-ylmethyl>amide; 
15 6<3,4-Difluoro-benzyl)-8-methyloJ-dioxo-6J-dihydro-5H-thiazolo[3;2- 
c]p\Timidine-2-carboxylic acid (2-amino-pyridin-4-yiniethyl}-ainide: 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydr()-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-amino-p>Tidin-4-ylmethyl)-ainide; 

6<3-ChlorcH4-fluoro-benzyl)-8-niethyl-5,7.dioxc>-6,7-dihydn>-5H- 
20 thiazolo[3^-c]pyriinidine-2«carboxylic acid (2-ainino-pyridin-4-ylniethyl)-ainide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carbox>'lic acid (2-aminopyridin-4-yimethyl)-ainide; 

6-(4-BromcHbcnzyl>8-methyl-5J-diox()-6,7-dihydix>-5H-thi^ 
c]pyrimidine-2-carboxyIic acid (2-ethoxy-pyridin-4-ylmetbyl)-amide; 
25 6-(4-Chloro-benzyl)-8-methyl-5J-dioxo-6,7Hiihydio-5H-thiaM 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>amide; 

6-(4-Fluoro-ben2yl)-8-methyl-5J-dioxo-6J-^ydio-5H-t^^ 
c]pyrimidiiie*2-carboxylic acid (2-ethoxy-pyridin-4-yimethyl>*ai]ude; 

6-(3-Bromo-4-fluoro-benzyl>8-methyl-5J-dioxo-6J-dihy^ 
30 thiazolo[3 ;2H:]pyrimidine-2-carboxylic acid (2-ethoxy-pyridiii-4-yl]netbyl)-aiiiide; 

6K3-Bn>mo-benzyl>8-methyl-5J-dioxo-6J-^ydiO"5H-tii^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-aiiiide; 



wo 02/064599 



PCT/IB02/00313 



-25- 

6-(3,4-Dichloro-benzyl>8-melhyl-5,7-diox€>-6J-dihydn>-5H-t^^ 
c]pyrimidme-2-cari)oxyIic acid (2-etboxj^pyridm-4-yImetbyl>4imide; 

6-(4-Bromo-3-fluoro-berizyl)-8-ineth3d-5,7-dioxo.6,7-daiydro-5H^ 
tliiazolo[3^-c]pyrimidme-2.caiboxyfic add (2-ethoxy-pyridni-4-ylmefliyl)-aiiiide; 

6-(3-CMoio-benzyl>8-inethyI-5,7-dioxo-6J-dmydio-5H-thiazolo[3> 
c]pyrimidine-2-carboxyUc arid p.etiioxy-pyridiii-4-yhiiethyl)-ainide; 

6-(3-Fluoro-benzyl>8-methyl-5,7-dioxo-6J-dmydn)-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic arid p-ethoxy-i)yridin-4-ylmethyl>ainide; 

6-(3,4-13ibromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thjaro 
c]pyiimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>aniide; 

6-(4-Bromo-3-chIoro-benzyi)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiaa)lo[3^-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylniethyl)-aiiiide; 

6-(3,4-Difluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-diiazolo[3^- 
c]p>Tiinidine-2-carboxyIic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3.2-c]pyrimidine-2-carboxylic acid (2-€thoxy-pyridin-4-ylniethyl)-anude; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[32-c]pyTiinidine-2-carboxyIic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyTidin-4-ylmethyl)-aimde; 

6-(4-Bromo-benz>'l)-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyriinidine-2-cart)oxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(4-Chlon)-benzyl)-8-inediyl-5J-dioxo-6,7-dihydro-5H-thiazoIo[3;2- 
c]pyrimidine-2-caiboxylic acid (6-hydroxy-pyridin-3-yimethyl)-ainide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-caiboxylic acid (6-hydroxy-pyridin-3-ylmethyl>ainide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
tliiazolo[3^-c]pyriinidine-2-caiboxyIic acid (6-hydroxy-pyridiii-3-yimefliyl)- 
amide: 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-caiboxylic acid (6-hydro3q^-pyridiii-3-ylmethyl)-ainide; 

6-(3,4-DichlorcHbenzyl>8-methyl-5J-dioxo-67-^ydn>-5H-thiazolo[3^- 
c]pyrimidine-2-cari)oxylic acid (6-hydroxy-pyridin-3-ylincthyI)-ainide; 
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6K4-Bromo-3-fluoro-benzyl>8-methyl-5,7-*oxo-6,7^ 
tMazoloP J-clpyrimidine-2<arboxylic acid (6-hydioxy-pyridm-3-ylmethyl)- 
amide; 

6-(3-CWoro-ben2yl>8-methyl-5J-dioxo-6J-dihyd^ 
c3pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 

6-(3-Fluoro-benzyl)-8-inethyl-5J-dioxo-6J-<iihydro-5H^ 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 

6-(3,4-Dibrom()-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H-tf^ 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylinethyl)-ainide; 

6K4-Bromoo-cWorc)-beii2yl)-8-methyl-5J-dioxo^J-dihydro-5H^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-(3,4-Difluoro-benzyl>8-methyl-5J-dioxc)-6J-dihydro-5H-tMa»^ 
c]pyrimidine-2-carboxyIic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3J2-c]p>'rimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-f3-Chlorc)-4-fluoro-ben2>'l)-8-methyloJ-dioxo-6JKiihydro-5H- 
thiazolo[3;2-c]pyiimidine-2-carboxylic acid (6-hydroxy-pyridin-3-yimethyl> 
amide: 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-clpyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-(4-Bromo-benzyl)-8-methyl-5J-diox()-6,7-dihydiX)-5H-thiaz»lo[3^- 
c]pyrimidine-2-carboxylic acid (2-meihoxy-pyridiji-4-ylmethyl)-amide; 

6K4-Chloro-benz>dh8-methyl-5J-dioxo-6,7-dihydro-5H-tiua2olo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6K4-Fluoro-beiizyI)-8-methyl-5J-dioxo-6,7-dihydro-5H-Aiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6K3-Bromo-4-fluoro-benzyl)-8-methyl-5J-<iioxo^jKiihydi^ 
thiazolo[32-c]pyrimidine-2-carboxyUc acid (2-methoxy-pyridiii-4-yImethyl)- 
amide; 
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6<3-Bromo-ben2yl)-8-ine%l-5J-Kiioxo-6,7-Kiih 
c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4-ylinethyl)-axmde; 

6<3ADichloro-ben2yl)-8-methyl-5J-dioxo-6J-d^ 
clpyiixmdme-2-carboxylic acid (2-methoxy-'pyridin-4-ylmethyl)-aiiude; 
5 6<4-Bromc)-3-fluoro-bexizyl)-8-methyI-5,7'^oxo-6J-<^ 

thiazolo[3;2-c]pyiimidine-2-caiboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(3-Chloio-benzyI>8-nie%l-5J-dioxo-6,7-dihydro-5H-4iffi^^ 
c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmefliyl>aimde; 
1 0 6-(3.Fluoro-benzyl>8-methyl-5 J-dioxo-67-dihydiD-5H-tW 

c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-ainide; 

6-(3,4-Dibromc>-ben2yl)"8-methyl-5,7-dioxo-67-dihydro-5H-thiazolo[^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-ainide; 

6K4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 5 thia2olo[32-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylinethyl)- 
amide; 

6-(3 ,4-Difluoro-benzyl)-8-methyl-5 ,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl>ainide: 

6-(3-Bromo-4-chloro-benzyl>8-methylo,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridiii-4-ylinethyl)- 
amide; 

6-(3-Chloro^-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4.yknethyl)- 
amide; 

25 6-(4-Chloro-3-fluoro-benzyl>8-methyl-5,7-dioxo-6J-dihydio-5H^ 

thiazolo[32-c3pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4.ylmethyl)- 
amide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6jHiihydn>-5H-thiazo^^ 
c]pyrimidine-2-caiboxylic acid (2-raethyl-pyridin-4-ylmethyl)-amide; 
30 6-(4-Chloro-ben2yl)-8-methyl-5,7-dioxo-6.7-dihydio-5H-th^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ybnethyl)-amide; 

6K4-Fluoro-benzyl)-8-methyl-5J-dioxo-6J-^ydro-5H-tWazolo[^ 
c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>amide; 
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6-(3-Bn>mo-4-fluoro-benzyl)-8-methyl-5J-dioxo^^ 
thiazolo[3>c]pyriinidme-2-caiboxylic acid (2-methyl-pyiidiii-4.yimethyI)- 

amide; 

6-(3-BromcHbenzyl>8-metiiyl-5J-dioxo-6J-dihydio-OT^ 
5 c3p>Timidine-2-carboxylic acid (2-inethyI-pyridin-4-ylmethyl)-ainide; 

6-(3,4.Dichloro-ben2yl^8.methyl-5J-dioxo-6,7-dihyd^ 
c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4-ylmethyl>amide; 

6-(4.Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dih 
thiazolo[3^-c]pyrimidine-2-carboxyiic acid (2-methyl-pyridin-4-ylinethyl> 
10 amide; 

6-(3-CUoro-benzyl)-8-methyl-5J-dioxo-6J-dihydn>-5H-4iaOT^ 
c]pyrimidine-2.carboxylic acid (2-methyi-pyridin-4-ylmethyl)-amide; 

6-(3-Fluoro-beiizyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazoloP 
c]p}Timidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide; 
1 5 6-(3 ,4-Dibromo-ben2yl)-8-methylo jKiioxo-6 J-dihydro-5H-thia2olo[3^^ 

c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4-ylinethyl>ainide; 

6-(4-Bromo-3-chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c3pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)- 
amide; 

20 6-{3,4.Difluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydrD-5H-thiazolo[3^- 
c]p\Timidine-2-carboxylic acid (2-methyl-pyridin-4-ylinethyl>ainide; 

6-(3-Biomo-4-chioro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrD-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)- 
amide; 

25 6-(3-CUoro-4-fluoro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro- 

thiazolo[3^-c]pyrimidine-2-carboxyIic acid (2-methyl-pyridin-4-ylmethyl)- 
amide; 

6-(4-CMoro-3-fluoi^benzyl)-8-methyl-5J-dioxo-6,7-dihyd^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyI-pyridin-4-ylmcthyl)- 
30 amide; 

6-(4-Bromo-benzyl>8-methyl-5J-dioxo-6J-dihydit>-5H-thiazolo[3 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridiii-4-ylmethyl)-amide; 
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6K4-Chloro-ben2yl)-8-me%l-5J-dioxo-6J-dihyd^ 
c]pyiimidine.2-carboxyIic acid (2-methylamino.Krridin^ylmethyl>^ 

6K4-nuoro-benzyl)-8-methyl-5J-^oxo-6J-^ydn>^ 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>ainide; 

6-(3-Bromo-4-fluoTo-beiizyl)-8-methyl-5jKfioxo-6J-H^ 
thiazolo[3^-c]pyrimidine-2.carix)xylic acid (2-methylamino-pyridin-4-ylinethyl)- 
amide; 

6-(3-Bromo-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H-thiazoloP 
c]pyriniidine.2-cari)oxylic acid (2-inethylainin<>-pyridiii-4-ylmethyl>amide; 

6-(3,4-Dicmoro-benzyl)-8-methyl-5J-4iox()-6J-dihydro-5H-thiffi^^ 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-clpyrimidine-2-carboxyiic acid (2-methylamino-pyridin-4.ylmethyl> 
amide; 

6K3-Chloro-benzyl)-8-methyl-5J-dioxo-67-<iihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxyUc acid (2-methylamino-pyridin-4-ylmethyl)-amide; 

6-(3-Fluoro-benzylV8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyI)-amide; 

6-(3,4-DibromcHbenz>'l)-8-methyl-5,7-diox(>-6J-dihydro-5H-thiazolo[3 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide; 

6K4-Bromo-3-chioro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)- 
amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo^^ 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide; 

6-(3-ChlorcHt-fluoro-benzyl>8-methyl-57-dioxc>-6,7-dihydro-5H^ 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridiii-4-ylmethyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-<iihydio^ 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methylaininc>-pyridiB-4-ylmethyl> 
amide; 
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6-(4-CWoro-3-bromo.benz)d)-8-methyl-5J-diow>-6,7-di^ 
thiazolo[3^-c]pyriinidine-2-<art»xyOc add (2-methylainmo-pyridin-4-yliiietiiyl> 

amide; 

6-(4-Bromo-ben2yl>8-methyl-5J-dioxo-67Kiihydn)-5H-thiazolo[3^- 

5 c]pyriniidme-2-carboxyficacid(pyridin-3-ylmethyl>anu^^ 

6-(4-Chloro-benzyl)-8-niethyl-5,7-dioxo^,7-dihydn>-5H-thiazolo[3> 

c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Fluoro-benzyl>8-methyl-5,7Hiioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 
10 6-(3-Bromo-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriniidine-2-cari50xyIic acid (pyridin-3-ylmetiiyI)-amide; 

6-(3-Bromo-ben2yl)-8-metbyl-5,7-dioxo-6,7-dihydro-5H-duazoIo[3^- 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl>anude; 

6-(3,4-Dichloro-ben2yi)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

15 c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 
20 6-(3-Fluoro-ben2yl)-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-aiiiide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-^ua2olo[3> 

c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyI>amide; 

6-(4-Bromo-3-chloro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
25 thiazolo[3>c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyI)-ainide; 

6K3,4-Difluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-ftiazolo[3> 

c]pyrimidine-2-caiboxylic acid (pyridin-3-ylinethyl)-aimde; 

6-(3-Biomo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl>anride; 
30 6-(3-CUoro-4-fluoro-ben2yl)-8.methyl-5,7-dioxo-6,7-dlhydiD-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-yhnetbyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl>amide; 
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6-(4.Bromo-beii2yl).8-melhyl-5J-dioxo-6J-dihyd^ 
c]pyrimidine-2-carboxylic add (6-amino-pyridin-3-ylmethyl>ainide; 

6-(4.Chlon)-benzyl)-8-methyI-5J-dioxo-6J-dmydit>- 
c]pyriinidine-2-carboxylic acid (6-aimno-pyridm-3-ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-mediyl-5J-dioxo-6J-dihydra-ffi^ 
c]pyrimidine-2-carboxylic acid (6-axnino-pyridin-3-ylmethyl>amide; 

6-(3-Br(nno-4-fluoro-benzyl)-i8-methyl-5jKiioxo-6J-^ 
thiazolo[3^-c]pyrimidine-2-carboxyIic acid (6-aimno-pyridin-3-ylmefliyl>ainide; 

6-(3-Bromo-ben2yl)-8-methyl-5J-dioxo-6J-dihydio-5H-tW 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6<3,4.Dichloro-beiizyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo 
c]pyriniidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl>amide; 

6-(4.Bromo-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylinethyl)-amide; 

6-(3-Cmoro-ben2yl)-8-methylo,7-dioxcH^J-dihydro-5H-thiazolo[3;2- 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibromo-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-tUa2oto 
c]pyrimidine-2-carboxyiic acid (6-amino-pyridin-3-yiinethyl)-amide; 

6-(4-Broino-3-chioro-benzylV8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-ainide; 

6-(3,4-Difluoro-ben2\'l)-8-methy!-5J-dioxo-6J-dihydro-5H-thiazolop 
c]pyrimidine-2-carboxyiic acid (6-amino-pyridin-3-ylmethyl>-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-57-dioxo-67Hiihydn>-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-yimethyl)-amidc; 

6-(3-Chloio-4-fluoro-benz\'l)-8-methyl-5J-dioxo-6J-^ydio^ 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (6-amin()-pyridin-3-ylmethyl)-amide; 

6-(4-CUoro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydn^ 
thiazolo[32'<:]pyrimidine-2-carboxylic acid (6-amino-pyridiii-3-ylmetbyl)-aiiiide; 

6-(4-Bromo-ben2^1)-8-methyl-5J-dioxo-6,7-dihydro-5H-th^ 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-yUnethyl>aimdc; 
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6-(4-Chloro-benzyl>8-methyl-5J-dioxo-6Jrd^ 
c]pyriinidme-2-carboxyIic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 

6-(4-nuoro-benzyI>8-methyl-5J-dioxo-6J-dihydro^ 
c]pyriiiiidme-2-carboxyUc acid (6-ctboxy-pyridin-3-ylmethyl).anude; 
5 6-(3-Bromo-4.fluoro-benzyI)-8-methyl-5J-dioxo-6J-dihydK^ 

thiazolo[3^-c]pyiimidine.2-carboxylic acid (6-ethoxy.pyridin-3-ylmcthyl)-amide; 

6-(3-Bromo-ben2yl>8-methyl-5J-dioxo-6J-dihydro-5H-t^^ 
c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3-ylmethyl>amide; 

6-(3,4-Dichloro-beiizyl>8-methyl-5,7-diox()-6J-dihydro-5H^ 
1 0 c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6.ethoxy-pyridin-3-ylmethyI)-aimde; 

6-(3-Cmoro-ben2yl>8-methyl-5J-dioxo-6J-diIiydro-5H-tW^^ 
c]p>Timidine-2-carboxylic acid {6-ethoxy-pyridin-3-ylmethyl)-ainide; 
15 6-(3-Fluorc>-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H-thia2olo[3> 
c]p>Timidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(3,4-Dibrom(>-benzyl)-8-methyl-5,7-dioxo-6,7-dihydTO-5H-thia20^ 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridino-ylmethyl)-amide; 

6-(4-Bromoo-chloro-benzyl>8-inethy]-5,7-dioxo-6,7-dihydro-5H- 
20 thia2olo[32-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridino-ylmethyl>amide; 

6-(3.4-Difluoro-benz>1)-8-methyl-5J-dioxo-6J-dihydro-5H-thiffi^^ 
c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-aniide; 

6-(3-Bromo-4-cWoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl>amide; 
25 6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H- 

thiazoloP,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylmethyl)-amide; 

6K4-Chloro-3-fluoro-benzyl>8-methyl-5J-dioxo-6,7-dihydn)-5H- 
thiazoio[32-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylmethyI>aimde; 

6-(4-Bromo-bei32yl>8-methyl-5jHiioxo-6J-dihydix)-5H-t^ 
30 c]pyriinidine-2-carboxylic acid (6-metlioxy-pyridin-3-yhnethyl)-aiiiide; 

6-(4-CWoro-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H-tiiiaz^^ 
c]pyrimidine-2-carboxylic acid (6-inethoxy-pyridin-3-ylmethyl>aniide; 
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6K4-Fhioio-benzyl>8.me%l-5.7-dioxo-6J-dihydio-5H-thi^ 
c]pyiiniidme.2-carboxyKc acid (6-methoxy-pyridiii-3-yimethyl)-ainide; 

6-(3-Biom()-*-fliK>ro-benzyl)-8-mrtliyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-clpyiiiiiidiiie-2-caiboxyUc acid (6-inethoxy-pyiidiii-3-ylmethyI)- 

amide; 

6-(3-Bromo-beiizyl)-8-methyl-5J-dioxc>-6,7-dihydro-5H-tbiazolo[3^- 

c]pyrimidine-2-carboxyIic acid (6-methoxy-pyridiii-3-ylmethyl>aiiiide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc)-5H-tfaiazolo[3^- 

c]pyrimidine-2-carboxyiic acid (6-metlioxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-metlioxy-pyridin-3-ylmethyl)- 
amide; 

6-(3-Cmoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid (6-methoxy-pyTidin-3-ylmethyl)-amide; 

6-(3-Fluoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylniethyl)-ainide; 

6-(3.4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoio[3> 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl).amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3 J-c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 

6-(3,4-Difluoro-ben2>'l)-8-methyl-5.7-dioxo-6,7-dihydio-5H-thiazoio[3> 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-ainide; 

6-(3-Bromo-4-chloro-benzyl)-8-mefliyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-yimethyl> 
amide; 

6-(3-Chloro-4-fluoro-benzyI>8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmelhyl> 
amide; 

6-(4-Chloro.3-fluoro-beiizyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-caiboxylic acid (6-methoxy-pyridin-3.ylmelhyl> 
amide; 
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6-(4-Bn)mo-beiizyl>8-methyl-5J-4ioxo-6J-dihydro-5H^ 
c]pyrimidme-2-carboxylic acid (6-methyl-pyridm-3-3dmethyl>aiiiide; 

6<4-Chloio-ben2yI>8-methyl-5J-^oxo-6,7-dihydro-5H^ 
c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmefliyl)-aniide; 
5 6K4-Fluoro-ben2yl)-8-methyl-5J«^oxo-6Jsiihydio^ 

c]pyriniidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyI)-aimde; 

6-(3-Bromo-4-fluorc)-benzyl>8-methyl-5,7-dioxo-6J"Ki^ 
thiazolo[3^<]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl> 
amide; 

10 6-(3-BromD-beir^l>8-niethyl-5J-dioxo-6J-dihydro-5H-thiazoloP 
c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-ainide; 

6.(3,4-DicUoro-benzyl>8-methyl-5J'Kiioxo-6J-dihydro-5H-thia2oloP 
c]pyTiinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 5 thiazoIo[3^-c]pyriinidine-2-carboxyiic acid (6-metliyl-pyridin-3-ylmethyl)- 
amide; 

6-(3-Chloro-benzyl)-8-methyl-5J-dioxc)-6,7-dihydro-5H-thiazoio[3^- 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylinethyl)-amide; 

6-(3-Fluoro-beiizyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
20 c]pyriinidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3,4-DibromcHbenz>'l)-S-methyl-5jKiioxo-67-dihydix)-5H-th^ 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-chIoro-ben2ylV8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyl)- 
25 amide; 

6-(3,4-Difluoro-benzyI)-8-methyl-5J-dioxo-6J-dihydro-5H-tiuazolo[3^^ 
c]pyrimidine-2-carboxyiic acid (6-metIiyl-pyridin-3-yimetfayl)-amidc; 

6-(3-Bromo-4<hlon>-benzyl)-8-methyl-5,7'Kiioxo-6J-dihydK^ 
thiazoio[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyTidin-3-ylmethyl> 
30 amide; 

6-(3-Chloro-4-fluoro-beiizyI)-8-methyl-5J-dioxo-67-dihydro-^^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 
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6-(4.Chloro-3-fluoio-ben2yl)-g-methyl-5J-Kii^ 
thiazolo[3^-c]pyrinudine.2-caiboxyUc acid (6.methyl-pyridin-3-yhnethyl> 

amide; 

6-(4-Cyano-beiizyl)-8.methyl-5jHiioxo-6J-dihy&^^ 
5 c]pyrimidine.2-carboxyUc arid (2-methoxy-pyridin-4.ylinethyl)-amide; and 

6-(4-Isopropylsulfamoyl-ben2yl>8-methyl-5J-Kii^ 
thiazolo[32-c]pyriniidine-2-carboxyUc acid (2-methoxy-pyridin-4.ylmethyl)- 
amide. 

Also preferred is a compound of Fonniila I, selected from: 
1 0 8-Methyl-5,7-dioxo-6-(3-oxD-3-phenyl-propyl)-6,7-dihydro-5H- 
thia2olo[32-c]pyrimidine-2-carboxyIic acid 4.fIuoro-benzylamide; 

8-Methyl-6-(l -phenylethyl) 5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid 4-fluoroben2ylamide; 

8-Methyl-5J"dioxo-6-(2-phenylmethanesiilfonyl-ethyl)-6jKlihydro^ 

1 5 thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(5-Cyano-pentylV8-Methyl-5J-dioxo-6J-dihydro-5H-thia2olo[3> 

c]pyriinidine-2-carboxyIic acid 4-fluoroben2ylamide; 

6-(E>But-2-enyl-8-Methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3> 

c]pjTimidine-2-caiboxylic acid 4-fluorobenzylamide; 
20 8.Methyl-5.7-dioxo-6-(E)-pent-2-enyl-6J-dihydro-5H-tWa2olo[3^^ 

c]pyriniidine-2-carboxyIic acid 4-fluorobenzylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(2-methyl-allyl>5,7-dioxo-6,7.dihydro-5H-thiazolo[3^- 

25 c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l-Ethyl-propyl>8-Methyl-5J.dioxo-6J-dihydn)-5H-tfaiazolo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent.2.ynyl-6,7-dihydro-5H-thiazolo[3a- 
c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethyl>8-Methyl-5J-dioxo-6,7-dihydn)-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-C3-methyl-but-2-enyl)-5J-dioxo-6J-dihydro-5H-thiazoto 
c]pyrimidine-2-carbox)'lic acid 4-fluoroben2ylamide; 
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6-[2-(4-nuon>-ben2ensulfonyl>efliylH-M 
5H-thiazolo[3^-c]p3TOnidine-2-carboxylic acid 4-fluorobenzylaniide; 

6.[3-(4.Fluoro-phenyl>3-oxo-propyl]-8-Methyl-5J-dioxo-6,7^ 
5H-thiazolo[3^-K:]p3Tiinidme-2-carboxylic acid 4-fluorobenzylamide; 
5 8-MethyI-5.7Hiioxo-6-{2-[(l-phenyl-metiianoyI>aiim 

dihydro-5H-tWa2olo[3^-c]pyriinidine-2-carboxylic add 4-fliiorobeiizylaiiiide; 

8-Methyl-5J-dioxo-6<2-phenoxy-ethyl)-6J-dihydr^ 
c]pyrimidine-2-carboxylic acid 4-fluoroben2yIamide; and 

{5.[2.(4-Fluoro-ben2ylcaibamoyl)-8-methyl-5J-dioxo-7H-ti^ 
1 0 c]pyrimidine-6-ylniethyl]-isoxazol-3-yl] }-carbamic acid methyl ester. 

A fiirther embodiment of this invention is use of a compound of Fonnula I, 
or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment of a disease mediated by an MMP-13 enzyme. 

Also preferred is use of a compound of Formulas II, III, IV, V, VI, VII, or 
1 5 VIII, or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 enzyme. 

Preferred is use of a compound of Formula L or a pharmaceutically 
acceptable salt thereof, in the manufacmre of a medicament for the treatment of 
cancer. 

20 Also preferred is use of a compound of Formula L or a phannaceuticaily 

acceptable salt thereof, in the manufacture of a medicament for the treatment of 
rheumatoid arthritis. 

Also preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
25 osteoarthritis. 

Also preferred is use of a compound of Fonnula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
heart failure. 

Also preferred is use of a compoimd of Formula I, or a pharmaceutically 
30 acceptable salt thereof, in the manufacture of a medicament for the treatment of 
inflammation. 

A fiirther embodiment of this invention is a pharmaceutical compositiQii, 
comprising a compound of Formula I, or a pharmaceutically acceptable salt 
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thereof; admixed with a earner, exdpient, or dUuenL Prefened conqjositioiis 
comprise compounds of Fonnulas II, m, W, V, VI, VII, or vm. 

Another embodiment of this invention is a method for inhibitmg MMP-13 
in an animal, comprising administering to the animal an MMP-13 inhibiting 
5 amount of a compound of Formula I, or a phannaceudcaUy acceptable saU 
thereof 

A further embodiment is a method for treating a disease mediated by an 
MMP- 1 3 enzyme, comprising administering to a patient suffering from such a 
disease an effective amount of a compound of Formula I, or a pharmaccutically 

10 acceptable salt thereof. 

A preferred method of treatment according to this invention is treatment of 
a patient with a disease selected from cancer, especially breast carcinoma, 
inflammation and heart failure. Other diseases to be treated according to preferred 
aspect of this invention include rheumatoid arthritis and osteoarthritis. 

1 5 Another embodiment of tiie present invention is a process for preparing a 

compound of Formula I 

T>1 





r2 



1 



Y 

or a pharmaceutically acceptable salt thereof, 
wherein: 

20 " — " is absent or is a bond: 

X is O, S, SO, SO2. CH2. C=0. CHOH,NH, orNRS; 
Y is O or S; 

Rl is H, (0)nCi-C6 alkjl. (0)n substituted alkyl, NO2, NR5r6 CHO, or halo; 
r2, r3, and R^ independentiy are hydrogen, halo, Cj-Ce alkyl, substituted 
25 Ci-Cg alkvL C2-C6 alkenyl, substituted C2-C6 alkenyl, C2-Cio alkynyl, 

substituted C2-C10 alkynyl, (CH2)m OH, (CH2)m 0K^> (.CH2>m 
cycloalkyl, (CH2>m substituted cycloalkyl, CHOH (CHika aryl. 
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CHOH (CH2)m substituted aryl, CHOH iCa2hn heteroaryl, CHOH 
(CH2)m substituted beteroaryl, (C02)n(CH2)m aryl, {COikfP^lhn 
substituted aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted 
beteroaryl, (C02)n(CH2)m carbocycle, {COM^^lka substituted 
5 beteroaryl, (C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 

carbocycle, (C02)n(CH2)ni heterocycle, {COM^lhxi substituted 
heterocycle, (C02)n(CH2)in NR^R^. (CH2)m-S(O)0.2-(CH2)n-aiyl. 
CH(Ci-C6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl, (CH2)ni-S(0)o-2- 
(CH2)n-substituted aryl, CH(Ci-C6 alkyl)-substituted aryl 
10 (CH2)mN(H)C(»0) substituted aryl, 

C(=0)N(R5)-(CH2)ni aT>'l, C(=0)N{R5HCH2)ni substituted aiyl. C(=0)N(R5> 
(CH2)m heteroaryL C(=0)N(R5HCH2)ni substituted beteroaryl, C^-iCHihn 
aryl. CsC-(CH2)m substituted aryl. CsC-(CH2)m-i»eteroaryI, CsC.(CH2)m 
substituted beteroaryl. CsC-(CH2)in caitoc>xle, OC-(CH2)m substituted 
1 5 carbocycle, (CHzka'^-^'^- (CHo^O-substituted aryl, (CH2)m C0R5, (CH2)m 

CONR5r6 

NH 
I 

(CH2)m CNR5r6, 

20 S 

I 

(CH2)ni CNR5r6^ or (Cn2)m C02R^: m is an integer from 0 to 6; 

r5 and r6 independently are hydrogen, Cj-Cg alkyl, substituted Ci-Cg alkyl, 
(CH2)m aryl, (CH2)m substiwted aryl, (CH2)ni beteroaryl or (CH2)m 
25 substituted beteroaryl. or r5 and R^ are taken toge&er wiA the nitrogen 

atom to vAdch they are attached complete a 3- to 7-membered ring 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroatoms independently selected form O, S, and NR2, 
wherein R^ is as deiined above; and 
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n is 0 or 1 ; vnfh the proviso that r2 and are not both selected from hydrogen 
andCi-Cealkyl, 

the process comprising the step of: 
contacting a compound of Formula (A) 



5 




wherein X, Y, r3 and are as defined above; and 
L is a group K or Q, wherein 

K is halo, B(0H)2. SnCCi-Cg alkyl)3, or OS(0)2CF3, and 

Q is CO2H, CO2M, C(=OVhalo, C(=0)-0R7, C(=0)NR8r9, 

10 C(=0)-C(halo)3, or C^N, 

wherein r7 is pentafluorophenyl, Ct^OR"*, wherein R^ is as defined 

above, or S(0)2R^. wherein is as defmed above: 

r8 and r9 are taken together with the nitrogen atom to which they 
are attached to form imidazol-l-yl, phthalimid-l-yl, benzotriazoM-yl, or 
15 tetrazol-1 -yl; and M is an alkalai earth metal cation or alkaline earth metal 

cation; 

with a solvent and, when L is the group Q. a compound of Formula (B) 

D-R3 (B) 
wherein r3 is as defined above and D is HO, HN(R5), MO, or MN(R5); 

20 wherein R^ and M are as defined above; 

optionally in the presence of from 1 to 3 agents selected from: 

a coupling agent, a tentiary organic amine, an acid catalyst, a base catalyst, 
an acid haUde, and an acid anhydride; or 
the process comprising the step of: 
25 contacting a compound of Fomiula (A) 

as defined above with a solvent and, when 
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L is &e group K, a compound of Fonnula (C) 

G<^-R3 (C) 

wherein is as defined above and 
G is hydrogen or halo; 
5 optionally in the presence of a coupling catalyst 

Preferred is the invention process wherein Y is O and X is S; or 
Also preferred is the invention process wherein Y is O, X is S, and R3 is C2-Cio 
ialkynyl; or 

Also preferred is the invention process v^dierein R3is(C02)n(CH2)niaryl, 
10 (C02)n(CH2)m substituted aryl, (C02)n(CH2)in heteroaryl, or 

(C02)n(CH2)m substituted heteroaryl, wherein n and m are as defined 
above. 

Y is O, and X is S; or 
Also preferred is the invention process v^dierein r3 is C(=0)N(R5)(CH2)in 
1 5 C(=0)N(R5)(CH2)in substituted aryl, C(=0)N(R5)(CH2)m heteroaryl, or 

C(=0)N(R5)(CH2)in substituted heteroaryl, Y is O, and X is S. 
Further preferred is any of the invention process embodiments recited above, 

wherein L is CO2H. CO2M. or C(=0>-halo; or 
Also further preferred is any of the invention process embodiments recited above, 
20 wherein L is halo: or 

Also further preferred is any of the invention process embodiments recited above, 

wherein G is H. 



DETAILED DESCRIPTION OF THE INVENTION 

The compounds provided by this invention are those defined by Formula I. 
25 In Formula 1, R^ to R4 include "Ci-Ce alkyr groups. These are straight and 

branched carbon chains having from 1 to 6 carbon atoms. Examples of such alkyl 
groups include methyl, ethyl, isopropyl, tert-butyl, neopentyl, and n-hexyl. Hie 
alkyl groups can be substituted if desired, for instance with groups such as 
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hydroxy, amino, alkyl, and dialkylamino, halo, trifluoromethyl, caiboxy, nitro, 
and cyano. 

The tenn "halo" means fluoro, chloio, bromo, or iodo- 
Examples of NR^R^ groups include amino, methylamino, 
5 di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyl amino, 

3- ethylaminobutyI amino, 3-di-n-propylamino-propyl amino, A-diethylaminobutyl 
ammo, and 3-carboxypropionyl amino. and r5 can be taken together with the 
nitrogen to which they are attached to form a ring having 3 to 7 carbon atoms and 
1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted 

10 nitrogen, oxygen, and sulfur. Examples of such cyclic NR4r5 groins include 
pmolidinyl, piperazinyl, 4-methylpiperazinyl, 4.benzylpipera2inyl, pyridinyl, 
piperidinyl, pyrazdnal, moipholinyl, and the like. 

"Halo" mcludes fluoro, chloro, bromo, and iodo. It should be appreciated 
that invention compounds do not include compounds contaming anN-halo group. 
2 5 **Alkenyr' means straight and branched hydrocarbon radicals having fiom 

2 to 6 carbon atoms and one double bond and includes ethrayl, 3-buten-l-yl, 
2-ethenylbutyl, 3-hexen-l-yL and the like. 

"Alkynyl" means straight and branched hydrocarbon radicals having fiom 

2 to 10 carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, 
20 propynyl, 2-butyn-l-yl, 3-pentyn-l-yl, 1-hexyn-l-yL 7,7-dimethyl-l-octyn-l-yl, 

and the like. 

"Cycloalkyl" means a monocyclic or polycychc hydrocarbyl group such as 
cyclopropyL cyclohept\'l. cyclooctyl, cyclodecyl, cyclobutyl, adamantyl, 
norpinanvL decalinvL norbomvL cyclohexyh and cyclopentyL Such groups can be 
25 substituted with groups such as hydroxy, keto, and the like. Examples of 
substituted cycloalkyl include 4.carboxycyclohexyl, 4-oxo-cyclohexyl, 

4- (carboxymethyI)-cyclobutyl, 3-methyl-cyclopentyl, and 
3.(carboxymethyl)cyclopentyl. Also included are rings in which 1 to 

3 heteroatoms replace carbons. Such groups are termed "heterocycle" or 
30 '^heterocyclyr, which mean a cycloalkyl group also bearing at least one 

heteroatom selected from O, S, or NR2, exanq)les being oxiranyl, pynolidisyU 
4-methylpiperazmyl, piperidyl, tetrahydropyranyl, and moipholinyl. The group r2 



wo 02/064599 



PCT/1B02/00313 



-42- 

here is as defined above forFonnulal, except ivhere r2 contains the functional 
group "NR5r6'', the groups r5 and R6 are not taken together with the nitrogen 
atom to which they are attached to complete a 3- to 7-membered ring. 

Alkoxy" refers to the alkyl groxxps mentioned above bound through 
5 oxygen, examples of which include methoxy, ethoxy, isopropoxy, tot-butoxy, and 
the like. In addition, alkoxy refers to polyethers such as -0-(CH2)2-OCH3, and 

the like. 

"AlkanoyI" groups are alkyl linked through a caibonyl, i.e., Ci -C5-C(0)-. 
Such groups include fonnyl, acetyl, propionyl, butyryl, and isobutyryl. 
1 0 "Acyr means an alkyl or aryl ( Ar) povap bonded through a carbonyl 

group, i.e., R-C(0>. For example, acyl includes a Ci-Ce alkanoyl, including 
substituted alkanoyL wherein the alkyl portion can be substituted by NR4r5 or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
the like. 

15 The alkyl, alkenyl, alkox)\ and alkynyl groups described above are 

optionally substimted, preferably by 1 to 3 groups selected from NR4r5, phenyl, 
substituted phenyl, heteroaryl. substimted heteroaryl, heterocycle, thio 
Ci-Cg alkyl, Ci-Cg alkoxy, hydroxy, carbox) , Cj-Cg alkoxycarbonyl, halo, 
nitrile, cycloalkyL and a 5- or 6-membered carbocyclic ring or heterocyclic ring 

20 having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, oxygen, 
and sulfur. "Substituted nitrogen'' means nitrogen bearing Cj-Cg alkyl or 
(CH2)nPh where n is 1 . 2. or 3 . Perhalo and polyhalo substitution is also 
embraced. 

Examples of substituted alkyl groups include 2-aminoethyl, 
25 pentachloroethyl, trifluoromethyL 2-diethylanunoethyl, 2-dimethylaminopropyl, 
ethoxycarbonyhnethyl. 3-phenylbutyl, methanylsulfanylmethyl, methoxymethyl, 

3- hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl, 
pentafluoroethyl, ben2yl(Bj,), 3-morpholinopropyl, piperazinyhnethyl, pyridyl- 

4- mefliyl(Py-4-me), 3-(pyridyl-4-thio)propyl, and 2-(4-methylpiperazmyl)ethyL 
30 Examples of substituted alkynyl groups include 2-methoxyethynyl, 

2-etiiylsulfenyethynyl. 4<l-pipera2inyl)-3-(butynyl), 3-phenyl-5-hexynyl, 
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3-diethylamma-3-butynyl, 4-chlorD-3-butynyl, 4-cycloburyl-4-hexcnyl, and Ihe 
like. 

Typical substituted alkoxy groups include aminomethoxy, 
trifluoromethoxy, 2-diethylaminoeflioxy, 2-cflioxycarbonylerhoxy, 
5 3-hydroxypropoxy, 6-caiboxhexyloxy, and the like. 

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include 
dimethylaminomethyl, carboxymethyl, 4.dimethylanuno-3-buten-l-yl, 
S-ethylmethylaminoo-pentyn-l-yl, 3-(3-methoxyphenyl)-propyn-l-yl, 3-(3.4- 
difluorophenyl)-propyn-l-yl, 4-moiphoIinobutyl, 4-tetrahydropyrimdylbutyl, 

10 3-imidazolidin-l-ylpropyl, 4-tetrahydrothiazol-3-yl-butyl, phenyhnethyl, 
3-chlorophenylinethyl> and the like. 

The terms "Ar" and *'aryr' refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 10 ring atoms, from 1 to 4 of \^ch are 
independently selected from the group consisting of O, S, and N, Preferred 

1 5 heteroaryl groups have 1 or 2 heieroatoms in a 5- or 6-membered aromatic ring. 
Mono- and bicyclic aromatic ring systems are included in the definition of aiyl 
and heteroaryl. Typical aryl groups include phenyl and naphthyl. Typical 
substituted aryl groups include 3,4-difluorophenyl, 4-carboxyphenyl, 3,4- 
methylenedioxyphenyl. 4.carboxymethylphenyl, 3-methoxyphenyl, and 7-fluon>- 

20 1 -naphthyl. Typical heteroaryl groups include pyridyl, thienyl, benzothienyl, 

indolyl, furanyl, thiazolyL isothiazolyl, indazolyl, 2-oxo-2H-l-ben2opyranyl, and 
imidazolyl. Typical substituted heteroaryl groups include 3-methoxy-isothiazolyl, 

3- methoxypyridin-4-yL 4-ethylbenzothienyl, 4-thiopyridyl, 2-mcthoxy-pyridin- 

4- yL 1 -methylpyrazoM-yl. and 2-methyl-pyridin-3-yL 

25 Preferred Ar groups are phenyl and phenyl substimted by 1 , 2, or 3 groiq)S 

independently selected from aUcyl, alkoxy, alkoxycarbonyl, thio, thioalkyl, 
(Ci-Cg alkyl)sulfanyl, (Cj -Cg alkyl)sulfonyl, halo, hydroxy, (CH2)o^C02R''. 
trifluoromethyl, trifluoromethoxy, nitro, amino of the formula -NR^R^, 
C(=0)NR5r6, N(R4)CI=0)0R5, and T(CH2)mQR'^ or T(CH2)inC02R4, 

30 wherem m is 1 to 6, T is O. S, NR4, N(0)R4, NR4r6y, or CR4r5, Q is 0. S, 
NR5, N(0)R5, or NR5r6y, wherein R^R^ are as described above, and r7 is 
hydrogen, alkyl, or substituted alkyl, for example, methyl, trichloroethyl. 
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diphenylmethy 1, and the like. Hie alkyl and alkoxy groups can be substituted as 
defined above. For example, typical groups are caiboxyalkyl, 
alkoxycarbonylalkyl, hydroxyalkyl, hydroxyalkoxy, and alkoxyalkyL Bxmsples of 
substituted phenyl are S-methoxyphenyl, 2,6-dichlorophenyl, 3-mtrophenyl, 
4-dimetbylaminophenyl,.and biphenyl 

Preferred heteroaryl groups include thienyl, furanyl, pynolyl, isoxazolyl, 
isothiazolyl, imidazolyl, pyrazolyl, oxazolyl, tbiazolyl, 1 A^-oxadiazolyl, 
i;2,4,-tbiadiazolyl, U,4-triazolyl, tetrazolyl, benzofuranyl, benzotbienyl, indolyl, 
benzimidazolyl, benztriazolyl, benzoxazolyl, benzthiazolyl, pyridinyl, 
pyrimidinyl, quinolinyl, isoquinolinyL and 2-oxo-2H-l-ben20pyranyL 

Preferred heteroaryl groups may be substituted on a caibon atom as 
described above for substituted phenyl, and may further be substituted on a ring 
nitrogen atom (i.e, by replacing a hydrogen from a ring nitrogen atom, which is an 
NH group) with (Ci-C6 alkyl) C(=0), Ci-C6 alkyl, C2-C6 alkenyl, C2-C10 

alkynyl, or benzyl. 

The term ''substimied'". unless otherwise defined, includes from 1 to 

3 substituents selected from: 

Ci-Cg alkyl: C2-C6 alkenyl; C2-C6 alkynyl; Ci-Cg alkoxj'; phenyl; 
(Ci-Ce alkoxy)carbonyl; (C1-C6 alkyl)sulfanyl; {CyCe alkyl)caibonyl; 
OH; NH2: NCH^R**. wherein is as defined above for Formula 1; 
NR4r5, wherein R^ and R^ are as defmed above for Formula 1, or R^ and 
r5 are taken together with the nitrogen atom to i;^*ich they are attached to 
form a 3- to 7-membered saturated ring containing carbon atoms and 
optionally from 1 or 2 heteroatoms selected from O, S, S(0), S(0)2, N(H), 
5 and N(C 1 -Cg alkyl), wherein the ring may be optionally substituted on a 

carbon atom with 1 0x0 (i,e., =0) group; 

C(=0)NR^R^, wherein R^ and r5 are as defmed unmediately above, or 
r4 and R5 are taken together with the nitrogen atom to which they are 
attached to fonn a 3- to 7-membered saturated ring containing caibon 
0 atoms and optionally 1 or 2 heteroatoms selected from O, S, S(0), S(0)2» 
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N(H), and N(Ci-C6 alkyi), wherein the ring may be optionally substituted 

on a caibon atom with 1 oxo (i.e., =0) group; 

CN; NO2; CF3; CO2H; CHO; SH; (Ci-Cealkyl) S(0); 

(Ci-C6 alkyl)sulfonyl; halo; S(0)2NR4r5, wdierein r4 and r5 are as 

5 defined above for Fonnula 1, or and R5 are taken together with the 

nitrogen atom to which they are attached to form a 3- to 7-membered 
saturated ring containing carbon atoms and optionally 1 or 2 heteroatoms 
selected ftom O, S, S(0), S(0)2, N(H), and N(Ci-C6 alkyl), wherein the 
ring may be optionally substituted on a carbon atom with 1 0x0 (i.e„ =0) 

10 group; 

OCF3; and (CH2)mC02H, wherem m is as defined above for Formula 1. 

The phrase 'leniary organic amine" means a trisubstituted nitrogen ffoup 

wherein the 3 substiments are independently selected from C1-C12 alkyl, 

C3-C12 cycloalkyL benz\1. or wherein two of the substituents are taken together 

1 5 with the nitrogen atom to which they are attached to form a 5- or 6-membered, 
monocyclic heterocycle containing one nitrogen atom and carbon atoms, and the 
third substinient is selected from C1-C12 alkyl and benzyl or wherein the three 
substiments are taken together with the nitrogen atom to which they are attached 
to form a 7- to 12-membered bicyclic heterocycle containing 1 or 2 nitrogen 

20 atoms and carbon atoms, and optionally a C=N double bond when 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
triethylamine, diisopropylethylamine, benzyl diethylamino, dicyclohexylmethyl- 
amine, L8-dia2abicyde[5.4.0]undec-7.ene ("DBU"), 

L4-diazabicyclo[2.2.2]octane ("TED"), and l,5-diazabicycle[4.3.0]non-5-ene. 

25 The term "coupling agent" includes any reagent, or any combination of 

two, three, or four reagents, conventionally used to promote coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The 
coupling agents are described in Reagents for Organic Synthesis, by Fieser and 

30 Fieser, John Wiley & Sons, hic. New York, 2000; Comprehensive Organic 

Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
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ib&smfisCompemUum of Organic Synthetic Method 
Interscience; and the text Advanced Organic Chemistry, 5* edition, by Jeny 
March, WUey-Interscience, New York (2001). Dlustiative examples of coupling 
agents include N^'-carbonyldiimidazole ("CDF)* H N'- 
5 dicyclohexylcarbodiimide ("DCC**). triphenylphosphme with 

diethylazodicaAoxylate, bis(2-oxo-3-oxazolidinyl)phosphuiic chloride ("BOP- 
Cr), POCI3, Ti(Cl)4, and H3-dimetiiylaminopropyl)-3-ethylcarbodiixnide 

hydrochloride ("EDAC"). 

The phrase "acid catalyst" means any protic or Lewis add that is 

1 0 conventionally used to catalyze coiq)lmg of a carboxylic acid, or a 

pharmaceutically acceptable salt thereof; a nitrite, caiboxylic ester, carboxylic 
amide, carboxylic acid halide, or carboxylic arid anhydride witfi an alcohol or an 
amine to yield a carboxylic ester or carboxylic amide, respectively. The acid 
catalysts are described in Reagents for Organic Synthesis, by Fieser and Fieser, 

1 5 John Wiley & Sons, hic- New York, 2000: Comprehensive Organic 

Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, 5^ edition, by Jerry 
March, Wiley-lnterscience. New York (2001 ). Ulustrative examples include 

20 anhydrous hydrogen chloride, hydrochloric acid, hydrogen bromide in acetic acid, 
zinc chloride, titanium tetrachloride, acetic acid, nifluoroacetic acid, phenol, 
sulfuric acid, methanesulfonic acid, magnesium sulfate, Amberlyst-15 resin, silica 
gel, and the like. 

It should be appreciated that a nitrile may be contacted with an alcohol or 
25 an amine in the presence of an acid catalyst, and the resulting intermediate imidate 
or amidine, respectively, may be contacted witii water to yield the cari>oxylic ester 
or carboxylic amide, respectively. 

The phrase "base catalyst** means any base that is conventionally used to 
catalyze coupling of a carboxylic acid, or a pharmaceutically acceptable salt 
30 thereof, carboxylic ester, carboxylic amide, cariK>xylic acid halide, or carboxylic 
acid anhydride with an alcohol or an amme to yield a carboxylic ester or 
cari)oxylic amide, respectively. The base catalysts are described in Reagents fi^ 
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Organic Synthesis, by Fieser and Fieser. John WUey & Sons, Inc^ New Yoik. 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VCH 
Publishers, Inc., New York, 1989; the series Compendium of Organic Synthetic 
Methods (1989) by WUey-Interscience; and the isxt Advanced Organic Chemistry, 
5 5th edition, by Jerry March, Wiley-Interscience, New York (2001). niuslrative 
examples include sodium hydroxide, sodium hydride, potassium tert-butoxide, a 
tertiary organic amine, titanium tetraisopropoxide, sodium methoxide, sodium 
acetate, sodium bicarbonate, potassium carbonate, basic alumina, and the like. 

The phrase "acid halide" means any carboxyUc acid halide or sulfonic acid 
1 0 halide that is conventionally used to catalyze coupling of a carboxylic acid, or a 
pharmaceutically acceptable salt thereof; with an alcohol or an amine to yield a 
carboxyUc ester or carboxyUc amide, respectively. The acid haUdes are described 
in Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley & Sons. Inc., 
New York, 2000; Comprehensive Organic Transformations, by Richard C. 
1 5 Larock, VCH Publishers. Inc., New York, 1989; the series Conq>endium of 

Organic Synthetic Methods (1 989) by Wiley-Intersdcnce; and the ^exX Advanced 
Organic Chemistry, 5th edition, by Jerry March, Wiley-lnterscience, New York 
(2001). Illustrative examples include acetyl chloride, trifluoromethanesulfonyl 
chloride, 2^-dimethylacetyl bromide, para-toluenesulfonyl chloride, pentafluoro- 
20 benzoyl chloride, and the like. 

The phrase '"acid anhydride" means any carboxyUc add anhydride or 
sulfonic acid anhydride that is conventionally used to catalyze coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof, with an alcohol or 
an amine to yield a carboxylic ester or carboxyUc amide, respectively. The acid 
25 anhydrides are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John Wiley & Sons, Inc., New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, bic. New York, 1989; 
die series Compendium of Organic Synthetic Methods (1989) by Wiley- 
faterscience; and the text Advanced Organic Chemistry, 5* edition, by Jeiry 
30 March, Wiley-faterscience, New York (2001). Dlustrative examples include acetic 
anhydride, trifluoroaceac anhydride, trifluoromethanesulfonic acid anhydride. 



wo 02/064599 



PCT/1B02/00313 



-48- 

pen^uoro-benzoic anhydride, mixed anhydrides like 
trifluoioacetyloxycarixMiylniethyl, and tiie like. 

The teiin "halide" includes fluoride, chloride, bromide, and iodide. 

The phrase "coupling catalysT means any metal catalyst, preferably a 
transition metal catalyst, that is conventionally used to catalyze coi^ling of an 
aryl halide, aiyl trifluoromethanesulfiMiate, heteioaryl halide, orheteroaiyl 
trifluoromethanesulfonate, or activated derivatives thereof includmg arylboronic 
acids, heteroaiylboronic acids, aiyl stannanes, heteroarylstannanes, aryl 
magnesium haUdes, heteioaryl magnesium haUdes, aryl lithiums, or heteroaryl 
lithiums, with an terminal alkyne to yield an arylalkyne or heteroarylalkyne. The 
coupling catalysts are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John WUey & Sons, Inc., New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, tac, New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience: and the text Advanced Organic Chemistry, edition, by Jerry 
March. Wiley-lnterscience, New York (2001). lUustrative examples of coupling 
catalysts mclude tetrakis(triphenylphosphine)palladium (0), palladium (II) 
chloride, palladium (II) acetate, iron (lU) chloride, Heck reaction catalysts, Suzuki 
reaction catalysts, Stille reaction catalysts, and the like. 

The term "comprising", M*ich is synonymous with the terms "nicluding", 
"containing", or "characterized by", is inclusive or open-aided, and does not 
exclude additional unrecited elements or method steps from the scope of flie 
invention that is described following the term. 

The phrase '"consisting or, is closed-ended, and excludes any elemoit, 
step, or ingredient not specified in the description of the invention that foUows the 
phrase. 

The phrase "consisting essentially or limits the scope of the invention Aat 
follows to the specified elements, steps, or ingredients, and those Anther elements, 
steps, or ingredients that do not materially affect the basic and novd 
characteristics of the invention. 

The term "patient" means a mammal. Preferred patients include humans, 
t:a t s. dogs, cows, horses, pigs, and sheep. 
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The tenn **aniinal" means a mammal. Prcfened animak are include 
humans, rats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, horses, pigs, 
and sheep. 

The phrases '^erapeuticaUy effective amounf ' and **effective amount'' are 
5 synonymous unless otherwise indicated, and mean an amount of a compound of 
the present invention that is sufficient to improve the condition, disease, or 
disorder being treated. Detennuiation of a therapeutically eflfective amount, as 
well as other factors related to effective administration of a compound of the 
present invention to a patient in need of treatment, including dosage forms, routes 
1 0 of administration, and frequency of dosing, may depend upon the particulars of 
the condition tiiat is encountered, including tiie patient and condition being 
treated, tiie severity of tiie condition in a particular patient, tiie particular 
compound being employed, tiie particular route of administration being employed, 
the frequency of dosing, and the particular formulation being employed 
1 5 Determination of a tiierapeutically effective treatment regimen for a patient is 
witiiin tiie level of ordinar\' skill in the medical or veterinarian arts. 

The phrase '-admixed'' or "in admbcture" means tiie mgredients so mixed 
comprise eitiier a heterogeneous or homogeneous tmxture. Preferred is a 
homogeneous mixture. 
20 The phrases '•pharmaceutical preparation" and "preparation" are 

synonymous unless otiierwise indicated, and include the formulation of the active 
compound witii encapsulating material as a carrier providing a c^sule in which 
the active component wth or witiiout other carriers, is surrounded by a carrier, 
which is tiius in association witii it. Similarly, cachets and lozenges are included. 
25 Pharmaceutical preparations are fully described below. 

The phrase "anticancer effective amounf" means an amount of invention 
compound, or a pharmaceutically acceptable salt tiiereof, sufficient to inhibit, hah, 
or cause regression of the cancer being treated in a particular patient or patient 
population. For example in humans or otiier mammals, an anticancer effective 
30 amount can be determined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular cancer and patient 
being treated. 
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The phrase "anti-arthritic effective amounr means an amount of invention 
compound, or aphannaceuticaUy acceptable sah thereof; sufficient to inhihil. hah, 
or cause regression of the arthritis being treated in a particular patient or patient 
population. For example in humans or other mammals, an anti-arthritic effective 
5 amount can be determined experimeniaUy in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular arflnitis and 

patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of invention 
1 0 compound, or a phannaceutically acceptable salt thereof, sufficient to inhibit an 

enzyme matrix metalloproteinase-13, including a truncated form thereof, 

including a catalytic domain thereof; in a particular animal or animal population. 

For example in a human or other mammal, an MMP-13 inhibiting amount can be 

determined experimentally in a laboratory or clinical setdng, or may be Ae 
1 5 amoum required by the guidelines of the United States Food and Drag 

Administration, or equivalent foreign agency, for the particular MMP-13 enzyme 

and patient being treated. 

It should be appreciated that the matrix metalloproteinases include Ike 

following enzymes: 

20 MMP-1, also known as interstitial coUagenase, coUagenase-l, or 

fibroblast-type collagenase: 

MMP-2, also known as gelatinase A or 72 kDa Type IV coUagoiase; 

MMP-3, also known as siromelysin or stromelysin-1; 

MMP-7, also known as matrilysin or PUMP-1 ; 
25 MMP-8, also known as coIlagenase-2, neutrophil collagenase or 

polymorphonuclear-type ("PMN-type'O collagenase; 

MMP-9, also known as gelatinase B or 92 kDa Type IV collagenase; 

MMP-10, also known as stromelysin-2; 

MMP-11, also known as stromelysin-3; 
30 MMP-12, also known as metalloelastase; 

MMP-13, also known as collagenase-3; 

MMP-14, also known as membrane-type ("MTO 1-MMP or MTl-MMP; 
MMP-1 5, also known as MT2-MMP; 
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MMP-16, also known as MT3-MMP; 
MMP-1 7, also known as MT4-MMP; 
MMP-18;and 
MMP-19, 

5 Other known MMPs include MMP-26 (Matrilysin-2). 

One aspect of the present invention is compounds Aat are selective 
inhibitors of the enzyme MMP-13. A selective inhibitor of MMP-13, as used in 
the present invention, is a compound that is >5 times more potent in vitro versus 
MMP-13, or a truncated form thereof, than versus at least one other matrix 
1 0 metalloproieinase enzyme such as, for example, MMP- 1 , MMP-2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP-14, or versus tumor necrosis factor alpha 
convertase ("TACE")- A preferred aspect of the present invention is compounds 
that are selective inhibitors of MMP-13 versus MMP-1. 

Other aspects of the present invention are compoimds of Formula I, or a 
15 phaimaceutically acceptable salt thereof, that are >10, >20, >50, >100, or >1000 
times more potent versus MMP-13 than versus at least one of any other MMP 
enzyme or TACE. Still other aspects of the present invention are compounds of 
Formula I, or a pharmaceutically acceptable salt thereof; that are selective 
inhibitors of MMP-13 versus 2. 3, 4, 5, 6. or 7 other MMP enzymes, or versus 
20 TACE and 1 , 2, 3, 4, 5. 6, or 7 other MMP enzymes. 

It should be appreciated that the invention compounds of Formula 1 such 
as thia2olo[3^-c]pyrimidines and oxazolo[3,2-c]pyrimidines that are only 
substimted with hydrogen or unsubstituted Cj-Ce alkyl groups would not be 
potent or selective inhibitors of MMP-13, and are thus excluded from the 
25 compounds of the invention. 

It should be appreciated that detemunation of proper dosage forms, dosage 
amoimts, and routes of administration, is within the level of ordinary skill in the 
pharmaceutical and medical arts, and is described below. 

The tenn "IC50" means the concentration of test compound required to 
30 inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 

The phrase "catalytic domain^ means the domain containing a catalytic 
zinc cation of the MMP enzyme, wherein the MMP enzyme contains two or more 
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domains. A catalytic doinain includes truncated forms Aereof that retain at least 
some of the catalytic activity of MMP-IS or MMP-13CD. For example, the 
collagenases, of which MMP-13 is a member, have been reported to contain a 
signal peptide domain, a propeptide domain, a catalytic domain, and a hemopexin- 
5 like domain (Ye Qi-Zhuang, Hupe D., Johnson Current Medicinal Chemistry, 
1996;3:407^18). 

The phrase "a method for inhibiting MMP-IS** includes methods of 
inhibiting full lengtii MMP-13, truncated forms thereof that retain catalytic 
activity, including forms that contain the catalytic domain of MMP-13, as well as 

10 the catalytic domain of MMP-13 alone, and truncated forms of the catalytic 
domain of MMP-13 that retain at least some catalytic activity. 

It should be appreciated that it has been shown previously (Ye (Ji-Zhuang, 
et al., 1996, supra) that inhibitor activity against a catalytic domain of an MMP is 
predictive of the inhibitor activity against the respective ftdl-length enzyme. 

1 5 The compounds to be used in the present invention can exist in unsolvated 

fonns as well as solvated forms, including hydrated forms. In general, the solvaled 
fonns, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within tiie scope of the present invention. Some of the 
invention compounds may have one or more chiral centers, and as such can exist 

20 as individual enantiomers and mixtures. This invention contemplates all racemic 
mixtures, pure enantiomers, as well as geometric and positional isomers. 

The compounds of Formulas I to VIII are capable of further forming both 
pharmaceutically acceptable formulations comprising salts, including but not 
limited to acid addition and/or base salts, solvents, and N-oxides of a compound 

25 of Formulas I to VIIL This invention also provides pharmaceutical formulations 
comprising a compound of Fonnulas I to VIII together with a pharmaceutically 
acceptable carrier, diluent, or excipieni therefor. All of these forms can be used in 
the method of the present invention. 

Phannaceutically acceptable acid addition salts of the compounds of 

30 Formulas I to VIII include nontoxic salts derived form inorganic acids such as 
hydrochloric, nitric, phosphoric, sulfiiric, hydrobromic, hydriodic, phosphorus, 
and the like, as well as the salts derived from organic acids, such as aliphatic 
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy 
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alkanoic acids, alkanedioic adds, arramttic adds, aUphatic and aromatic sulfonic 
acids, etc. Such salts thus include sulfate, pyrosulfeie, bisulfete, sulfite, bisulfite, 
nitiate, phosphate, monohydrogenphosphate, dihydrogenphosphate, 
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, 
capiylaie, isobutyrate, oxalate, malonate. succinate, suberate, sebacate, fumarate, 
maleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, 
phthalate, benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, 
maleate, tartrate, methanesulfonate, and the like. Also contemplated are the sate 
of amino acids such as alginate, gluconate, galacturonate. and the like; see, for 
example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977;66:1-19. 

The acid addition salts of the basic compounds are prepared by contactilig 
the free base form with a sufBcient amount of the desired add to produce the salt 
in the conventional manner. The free base form may be regenerated by contacting 

1 5 the salt form with a base and isolating the free base in the conventional manner. 
The free base forms differ from their respective salt forms somew^t in certain 
physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their respective free base for purposes of the present invoition. 

PharmaceuticaUy acceptable base addition salts are formed with metals or 

20 amines, such as alkali and alkaline earth metal hydroxides, or of organic amines. 
Examples of metals used as cations are sodium, potassium, magnesium, caldum, 
and the like. Examples of suitable amines are N,N'-diben2ylethylenedianMne, 
chloroprocaine, choline, diethanolamine, ethylenedianrine, N-methylglucamine, 
and procaine; see, for example, Berge et al., supra. 

25 The base addition salts of acidic compounds are prepared by contacting the 

free acid form with a sufBcient amount of &e desired base to produce tiie salt in 
the conventional manner. The free acid form may be regenerated by contacting Ae 
salt form with an acid and isolatmg the free add in a conventicmal manner. The 
free acid fornis differ from their respective salt forms somewhat in certain 

30 physical properties such as solubility in polar solvents,, but otherwise the sate are 
equivalent to their respective free acid for purposes of the present invention. 
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The confounds of flie present invention can be ibnnulated and 
administered in a wide variety of oral and parenteral dosage forms, including 
transdermal and rectal administration. M that is requinsd is that an 
be administered to a manmal siiffering from a disease in an effective a^^ 

5 which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease. It wiU be recognized to those skilled in 
the art that the following dosage forms may comprise as the active componenl, a 
compound of Formula 1 or a corresponding phannaceuticaUy acceptable sah or 
solvate of a compound of Formula I. 

1 0 A compound of Formula I, or a pharmaceutically acceptable salt thereof; 

may be prepared by one of ordinary skill in the art of organic chemistiy by 
procedures found in the chemical literature such as, for example. Reagents for 
Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc., New York, 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VCH 

1 5 Publishers, Inc., New York, 1989; the series Compendium of Organic Synthetic 

Methods (1989) by Wiley-Interscience; the tsxt Advanced Organic Chemistry, 5* 
edition, by Jerry March, Wiley-Interscience, New Yoric (2001); or the Handbook 
of Heterocyclic Chemistry, by Alan R. Katritzk>', Pergamon Press Ltd., London, 
(1985), to name a few. Alternatively, a skilled artisan may find methods usefiil for 

20 preparing the invention compounds in the chemical literature by searching widely 
available databases such as. for example, those available from the Cheimcal 
Abstracts Service, C:k>lumbus. Ohio, otMDL Information Systems GmbH 
(formerly Beilstein Information Systems GmbH), Frankfort, Germany. 

Preparations of the compounds of the present invention may use starting 

25 materials, reagents, solvents, and catalysts that may be purchased from 

commercial sources or they may be readily prepared by adapdag procedures in flie 
references or resources cited above. Commercial sources of starting materials, 
reagents, solvents, and catalysts usefol in preparing invention compounds include, 
for example, TheAldrich Chemical Company, and other subsidiaries of Sigma- 

30 Aldrich Corporation, St. Louis, Missouri, BACHEM, BACHEM A.G., 
Svritzerland, or Lancaster Synthesis Ltd, United Kingdom. 
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Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, 
Inc., New York. 2000; Comprehensive Organic Transformations, by Richard C. 
Larock, VCH Publishers, toe. New York. 1989; the series Compendium of 
Organic Synthetic Methods (1989) by Wiley-lnteiscience; the ysAAdmnced 

5 Organic Chemistry, 5* edition, by Jeiry March, WUey-foterscience, New York 
(2001); and the Handbook of Heterocyclic Chemistry, by Alan R. Katritzky, 
Pergamon Press Ltd., London, (1985) are hereby incorporated by reference. 

n,e invention compounds are prepared by methods weU-known to those 
skiUed in the art of organic chemistry. The compounds of Formula 1 are prepared 

1 0 utilizmg commercially available starting materials, or reactants that are readily 
prepared by standard organic synthetic techniques. A typical synthesis of the 
invention compounds of FormuU I is shown in Scheme 1 below. The first step in 
Scheme 1 comprises reacting a substituted (R-*) urea or thiourea (1) with a 
substituted or unsubstituted (R1) malonic acid or ester (2) in the presence of acetic 

1 5 anhydride (with malonic acids) or alkali alkoxide (with malonic esters), 

respectively, to give a pyrimidinetrione (3). Reaction of the pyrimiduietrione (3) 
with phosphorus oxychloride at reflux for 1 to 2 hours gives the 
chloropyrimidinedione (4). Reaction of the chloropyrimidinedione (4) with excess 
sodium hydrosulfide in dimethylformamide at 40»C to 45"»C, foUowed by reaction 

20 with bromoacetaldehyde dimethylacetal at 40°C to 50°C gives a thio substituted 
pyrimidinedione (5). Cyclization of the thio substituted pyrimidinedione (5) in the 
presence of catalytic para-ioluenesulfonic acid in refluxing xylenes with 
azeotropic removal of methanol gives a thiazolopyrimidine of Formula 1 (6) 
(where r2 and r3 both are H). Esters of structure (7) (Formula I where r2 is 

25 (CH2)in C02R^) are prepared by deprotonation of (6) with 

lithiumhexamethyldisilazane at -70°C to -80°C and reaction with chloroformates. 
Amides or thioamides 

0 s 

1 i 

30 (Formula I where R2 is (CH2)m CNR5r6 or (CH2)m CNR5r6) are obtained by 
reaction of the lithiothiazolopyrimidines with isocyanates and isothiocyanates, 
respectively. 
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Scheme 1 



^ 0 OR OR 1 i-i. f Y 

'Y^2 R = H.CH3.CH3CH2 • ' « Ac^O J^2 Y 



(1) 



(2) (R=H) (3) 



poa3 



r1 .... 



^ bromoacetaldebyde 



J, tIih bromoacetaldebyde hJ^NH 

^"^Y dimethylacetal Q | 

(5) W 

xylenes 
reflax 
. CH3OH 

fy UN(Si(CH3)3). ^y^y^f 

>'^N — benzvlchiorofonnate V 




/>»'v^i^ — benzvlchiorofonnate ^>t^ 




(6) 



(7) 



Invention compounds of Fomula 1, wherein X is O or NH, can be 
prepared according to essentially the same methodology described above for those 
compounds wherein X is S. The general process is illustrated in Scheme la. Hk 
cWoropyrimidinedione (4) is reacted with a 2-hydioxyacetaldehyde 
dimethylacetal (for invention compounds where X is O), or with a 2- 
aminoacetaldehyde dimethylacetal (for invention compounds v/bsxt X is NH). 
These reactions are earned out in an organic solvent such as dimediylformamide, 
and in the presence of a base such as sodium hydride or triethylamine to give tiie 
corresponding ether acetal (X = O) or amine acetal (X = NH), (Compound 5a). 
The ether acetals and amine acetals readily undergo cyclization by reaction with 
para-toluenesulfonic acid in refluxing xylenes (with azeotropic removal of 
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methanol) to give the conesponding oxazolopyrimidine of Fonnula I (X « O, 
Compound 6a) or the imidazopyiimidine (where X = NH in Compound 6a). 

niese compounds can then be derivatized at the 2 and 3 positions as 
described above in Scheme 1, for example as iUustiated in Scheme lb. A cydized 
compound (6a) wherein X = O can be reacted with benzylchlorofoimate in the 
presence of a base to cause acylation at the 2 position. The 1-amino gmap can be 
further derivatized, for instance alkylated or acylated, by standard methods, to 
give invention compounds such as 6c. 



Y 
(4) 



Scheme la 



HXCH-, CH 



^OCHj 



DMF/base 
X = OorNH 




Y 
(5a) 



^OCHj 



OCH3 



asm 
Scheme 1 



PTSA/xylenes 



.CH3OH 



r 

Y 



(6a) 
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Scheme lb 




An alternative method for making invention compounds of Formula I is 
illustrated in Scheme 2. 6-Chloropyrimidine-2,4-dione (1) is reacted with sodium 

5 hydrogen sulfide and bromoacetaldehyde dimethyl acetal. and then treated with 
HtrimethylsilyOiodide (TMSI), to afford a key intermediate, namely 5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3^-c]pyrimidine (2). This unsubstituted 
thiazolopyrimidine readily reacts with alkylating agents such as alkylhalides, 
arylalkyl halides, and heteroarylalkyl halides, (where L is a good leaving group 

10 such as halo) generally in the presence of a base such as triethylamine or cesium 
carbonate, to effect alkylation at the 6-position to give 6-alkyU 6-arylalkyl, and 
6.heten>arylalkyl (R^) thiazolopyrimidines of Formula I (3, whereui R^, and 
r3 are hydrogen). These compounds are especially useful as intennediates to 
2*substituted thiazolopyrimidines (where R^ in Formula I is oAer than hydrogien). 

IS For example, the compounds (3) are readily convened to invention esters and 
amides by the general method described above in Scheme 1. 
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Schen]e2 



Y 



Q DNaSH / 
2)BiCH2CH 



(1) 



OCHj 



3)11451 




T 



(2) 
base 



Ar-CHjL 
^ Het-CHjL 



(HetAr)ArCHf Y 



(3) 



A method of preparing an intHmediate that may be used to prepare a 
variety of compounds of Formula I is shown below in Schrane 3. 
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In Scheme 3, a compound of fonnula (1) is allowed to react with NaSH to 
give an intermediate thiol derivative, which is allowed to react with 2- 
5 bromoaceialdehyde dimethyl acetal, followed by acid-catalyzed ring closure of the 
resulting thioether, to give a compound of formula (2). Deprotonation of the 
compound of fonnula (2) with lithium hexamethyldisilazane (liHMDS'O. and 
quenching of the resulting anion with methylchloroformate gives a conq>ound of 
formula (4). 

10 Alternately in Scheme 3, the intermediate thiol derivative described above 

may be allowed to react with methyl bromoacetate, and the resulting tiuoetfaer 
allowed to condense and cyclize with dimethylfonnamide dimettij^acetal to give a 
compound of fonnula (4). 

Still alternatively in Scheme 3. the compound of formula (1) may be 

15 allowed to react with methyl thioglycolate to give the same intermediate as that 
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obtained by reaction of the thiol derivative described above with methyl 
bromoacetate. This intermediate so fonned may again be allowed to react with 
dimethylfonnamide as described above to give a con^und of formula (4). 

The conq)ound of formula (4) is a compound of Formula I wherein r2 is 
CO2CH3, R'^ is benzyl, r1 is methyl, and r3 is R The compound of formula (4) 
may be converted by conventional means well known to an artisan of ordinary 
skill in organic chemistry to compounds of Formula I independently containing 
esters, amides, or alkynes. to name a few, at r2 arylmethyl, substituted 
arylmethyl, heteroarylmethyl, or substituted heteroaiylmethyl, to name a few, at 
r4, and CHO or CH2OH at r1. For example, the conqwund of formula (4) may 
be converted to a compound of Formula I wherein r2 is an amide as shown below 
in M^od 2 of Scheme 4. 
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In Method 2 of Scheme 4. the annpound of fonnula (4) is saponified with 
lithium hydroxide in water, and the resulting caiboxyBc acid derivative is aUowed 
to couple with an amine of fonnula RNH2. wherein R may be defined as r5 or r2 
(provided r2 is not halo), to give an amide of formula (8). The coupling may be 
5 accomplished a number of different ways. Two such ways are using a coupUng 
agent such as l-(3-diniethylaminopropyl)-3-ethylcaibodiimide hydrochloride 
(«EDAC') and l-hydroxybenzotriazole hydrate mOWT) together with the two 
leactants. or by first aUowing the intermediate caiboxylic acid derivative reactant 
to react with oxalyl chloride in the presence of a catalytic amount of NJ^- 
10 dimethylformamide ("DMn, foUowed by reaction of tiie resulting acid cMoride 
with RNH2 in the presence of pyridine. 

Alternatively, in Scheme 4, compounds of Formula I whoein R^ is an 
amide, ester, or alcohol may be prepared as shown by Method 1. In Method 1 of 
Scheme 4, a compound of fonnula (5) may be deprotonaied with liHMDS, and 
15 the resulting intermediate anion reacted with an electrophile such as an isocyanate 
(RNCO), an aldehyde (RCHO), or a chloroformate (ROC(O)Cl), wherein R is as 
defined above, to give an amide, alcohol, or ester, respectively of formula (6). 

Alternatively the compound of formula (4) prepared according to tiie 
procedure illustrated in Scheme 3 may be converted to a compound of Fonnula I 
wherein R^ is an amide and R'^ is arylmethyl, substituted arylmetiiyl, 
heteroarylmetiiyl. substiuited heteroarylmefliyl, and fimher, alkenybnethyU 
substiwted alkenylmetiiyl, alkynyl metiiyl, or substituted alkynyhnetiiyl. as 
illustrated below in Scheme 5. 



20 
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Schemes 

Method 1 




1. ^OBt/ED 




(12) (11) 



g ZisHorCOOH 

In Scheme 5, Method 1, the compound of formula (4) may be 
debenzylated and demethylated by reacting it with aluminum chloride to give a 
compound of formula (9). The compound of formula (9) can be allowed to react 
with an amine of formula RNH2, wherein R is as defined above, following the 
10 EDAC procedure described above to give a compound of formula (10). The 

compound of formula (10) may be allowed to react with a compound of formula 
R4acH2L, wherein L is a leaving group such as chloro. bromo, iodo, acetoxy, 
trifluoromethyl sulfonyl, or trifluoroacetyl, and ^ » subset of the set of 

groups defined above for wherein the caiixm atom in R^ bonded to the 
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pyrimidine ring nitrogen atom N-6 is a CH2 group, in the presence of a base such 
as cesium carbonate to give a compound of fonnula (11). 

Altematively in Scheme 5, Method 2, the order of functionalization of the 
pyrimidine ring substituent groups r2 and may be reversed from that 
5 described above for Method 1 in Scheme 5. 

In Scheme 5, Method 2, a compound of formula (12) may be allowed to 

react with the compound of formula R4acH2L, wherein R^^ and LX are as 
defined above, first to give an intermediate containing the group R^K3i2 for R*, 
followed by conversion to an amide at r2 accordmg to the procedure described 

10 for Scheme 4, Method 1, when Z is H or conversion to an amide at r2 according 
to die procedure described above for Method 1 of Scheme 5 (for the conversion of 
a compound of formula (9) to a compound of formula (10)), vfhcn Z is COOH. 

During the synthesis of some of the invention compounds, it may be 
desirable to protect reactive functional groups such as hydroxy, amino, and 

1 5 carboxylic groups, so as to avoid unwanted side reactions. The use of protecting 
groups in synthetic organic chemistry is well-established and is fully described by 
Greene and Wuts in "Protecting Groups in Organic Synthesis'" (John Wfley & Son 
Press, 3^^ ed). Examples of common amino protecting groups include acyl groups 
such as formyl and acetyl, and arylaikyl groups such as benzyl. Typical hydroxy 

20 protecting groups include ether forming groups such as methyl and ethyl, and acyl 
groups such as acetyl and rgrr-butoxycarbonyl (tBOC). C^arboxylic acids generally 
are protected as esters, for example 2;2,2-trichloroethyl, ten-butyl or benzyl. 
These protecting groups are readily cleaved by standard methods where desired. 
Sulfoxides and sulfones of Formula I, wherein X is SO or SO2, may be 

25 prepared by oxidation of die corresponding sulfides with one or two equivalents of 
an oxidizing agent such as peracetic acid or meta-chloroperbenzoic acid 

Hie following detailed examples further illustrate the synthesis of typical 
invention compounds of Formula L The examples are representative only and are 
not to be construed as limiting the invention in any respect All references cited 

30 herein are incorporated by reference. 
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EXAMFLEl 

6.BeiizyI-5,7.dioxo-6,7-dihydro-5H-tliia»lo[3^]pyriin^ 
acid ben^l ester 

l*Beiizyl-pyriiiiidine>2,4,6>trioiie 

5 Step A: Freshly cut sodium metal (15.9 g. 690 mmol) was dissolved in 

100% ethanol, diettiylmalonate (53 mL, 349 mmol). and benzylmea (5033 g. 
335 mmol) were added, and Ae mixture was heated to reflux. Tlie heat was 
reduced just below reflux, and ethanol (100 mL) was added. The reaction mixture 
was stirred 3 days at just below ethanol reflux and was then allowed to cool. 

10 Water (300 mL) and then 2N HCl (500 mL) were added, and the entire mixture 
was cooled to 0°C. The resulting solid was collected by filtration, washed witfi 
water, and air-dried. Two crops totaling 64.52 g (88%) were obtained. 
CalcdforCiiHioN203: 

C, 60.55; H, 4.62; N, 12.84. 

15 Foun± C. 60.65; H, 4.61; N, 12.60. 

t 

3-Beiizyl-6-chloro-lH-pyriinidihe-2,4-dione 

Step B: Phosphorus oxychloride (240 mL) was added in small portions 

over about 0.75 hour to a mixture of l.benzyl-pyriniidine-2,4,6-trione (47.48 g. 

217 mmol) and water (10 mL). Upon completing the addition, the reaction 
20 mixture was heated to reflux for 1 hour, then allowed to cool somewhat, then the 

phosphorus oxychloride was removed on the rotary evaporator, the resulting 

brown oil was added to ice, and the ice was allowed to slowly melt The resulting 

precipitate was collected by filtration, washed with water, slurried in hexanes, 

collected by filtration, taken up in tetrahydrofuran, dried (magnesium sulfate) 
25 filtered, concentrated, and the resulting solid collected by filtration. The piodua 

was obtained in 2 portions; total 38.61g (75.2%). 

CalcdforCiiH9ClN202: 

C, 55.83; H, 3.83; N, 11.84. 

Found: C, 55.76; H, 3.78; N, 1 1.62. 
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3-Ben^l-^(2,2-dimethoxy-ethyisiilfknii)-lH-pyrioudi^ 

Step C: Ground sodium hydrosulfide hydrate (4.72g, 84 mmol) was added 
to 3-benzyl-6-chlon)-lH-pyriinidine-2.4-dione (4.72g, 20 mmol) in 
dimethylfoimamide (20 mL), and the mixture was wanned to 45'*C for about 

5 0.25 hour, and then bromacetaldehyde dimethylacetal (11 mL, 93 mmol) was 

added in portions over about 0.5 hour. The reaction mixture was stirred 3 days at 
45''C and was then partitioned between ethyl acetate (400 mL) and sodium 
bicarbonate solution (200 mL). The layers were separated, and the organic layer 
washed with water (200 mL) and brine (100 mL) and dried over magnesium 

10 sulfate. The solution was filtered and concentrated and triturated with 

hratanes/etiiyl acetate and the solid collected by filtration. Tlie solid was dissolved 
in metoylene chloride, concentrated and triturated (1:1, hexanes/ethyl acetate), 
filtered and the solid dissolved in methylene chloride, concentrated and triturated 
(1:1, hexanes/etfjyl acetate), filtered again to give 1.128 g of product. An 

15 additional 1.76 g was obtained by chrt«natograi*y of the modier liquors on silica 
gel using hexanes/ethyl acetate as eluant Total yield 44.8%. 
Calcd for C15H18N2O4S: 

C, 55.89; H, 5.63; N. 8.69. 
Found: C, 55.79; H. 532; N, 8.63. 

20 6-Beii^l-thiazolo[3>c]pyrimidine-S,7-dione 

Step D: To a solution of 3-benzyl-6-(2,2-dinnethyloxy-ethylsulfianyl)- 
lH-pyiimidine-2,4-dione (134 g, 3.83 mmol) in xylrae was added 100 mg of 
para-toluenesulfonic acid. The resulting solution was refluxed for 5 hours while 
removing methanol using a Dean-Staik trap. The reaction was then cooled to 
25 room temperature and purified using flash chromatognq)hy to give the desired 

product as a white soUd (1.01 g, 100%). Rf = 0.26 (1:1 hexane/EtOAc); IR NMR 
(CDQs) 5 7.20-7.55 (m, 5H), 6.47 (d, IH, d = 4.6 Hz), 6.00 (s. IH), 5.18 (s, 2H); 

^4S (ACPD, m/z 259.1 (M++1). 
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6.Beii2yl.5,7.dioxo.6,7^ydi^SH.thiazoloI3>c^^ 

acid benzylestor 

Step E: To a solution of diisopropylamine in THF (5 mL) at O'^C was 
added n-BuLi (1.6 M, 0.15 mL, 0.24 mmol), and the resulting solution was stirred 

5 at O^'C for 10 minutes and cooled to -TS^'C. A solution of 6-benzyl- 

thiazolo[3,2-c]pyrimidine-5,7-dione (52 mg, 0,2 nmiol) in THF (5 mL) was 
added, and die resulting solution was stirred at -78^ C for 30 minutes. Neat 
benzylchlorofoimate (0.041 g, 0.24 mmol) was added dropwise, and the reaction 
was quenched by addition of NH4CI after 30 minutes at -78^ C After extraction 

LO with EtOAc, the oiganic layers were combined and washed with brine, dried, 
filtered and concentrated in vacuo. The residue was purified using flash 
chromatogr^y to give the desired product as a yellowish solid (became white 
after trituration with 1:1 hexane/EtOAc, 0.014 g, 18%). 
Rf = 0.54 (1:1 hexane/EtOAc); NMR (CDCI3) 5 7.84 (s, IH), 6.92-7.18 (m, 

15 lOH), 5.64 (s, IH), 5.00 (S, 2H), 4.82 (s, 2H); MS (ACPI), m/z 392.0 (M++1). 

EXAMPLE 2 

6-Beiizyl-8-methyl.5,7-dioxo.6,7-dihydro-5H-thiazolo[3,2-c]py^ 

2- carboxyIic add benzyl ester 

l-Beiizyl-5-methyl-pyrimldine-2^4,6-trione 

20 Step A: Sodium metal (7.68 g, 334 mmol) was dissolved in 100% etiianol 

(500 mL), benzylurea (25.12 g, 168 mmol) and diethyhnetiiyl malonate (29 naL. 
169 mmol) were added, and the mixture was heated at just below ethanol reflux 
overnight. The reaction mixture was concentrated to remove etiianol, water 
(200 mL), and 1 N hydrochloric acid (350 mL) were added and an oil separated. 

25 The oil would not crystallize and could not be purified by chromatography. The 
oil was treated with ethanol/sodium ethoxide, (400 miy7.4 g, 322 nunol) 
overnight at just below ethanol reflux and was worked up as before to give an oil 
tiiat would not crystallize. This material was used directly in the next step. 

3- Ben2yl-6-chIoro-5-methyl-lH*pyriiiiidiiie-2,4-dione 



wo 02/064599 



PCT/IB02/00313 



^8- 

Step B: The erode pyrinridinedione from above was taken up in 
tetrahydrofuran (about 10 mL), water (5 mL) was added, concentrated to remove 
tetrahydrofuran, and phosphorous oxychloride (110 inL) was added in portions 
over about 45 minutes. Then the mixture was heated at reflux for 2 hours, stirred 

5 at room temperature overnight, then the phosphorous oxychloride was removed on 
the rotary evaporatory. Crashed ice (about 300 g) was added, and the mixture was 
allowed to slowly warm to room temperattne and the resulting dark oil solidified 
on standing. The solid was collected by filtration, washed with water, taken up in 
tetrahydrofuran, dried over magnesium sulfate, filtered and concentrated to a 

10 brown solid. The solid was triturated witfi hexanes/ethyl acetate, 1:1, v/v, 

collected by filtration, and washed with hexanes. The product was obtained in 
4 portions; total 14 g.(33.2% for the 2 steps). 

3-Benzyl-6.(2;i-dimethoxy-ethylsulfanyl)-5.methyl.H-pyrimidine-2,4^one 
Step C: The procedure for Example 1, Step C, was used starting with 
15 3.benzyl-6-cMoro-5-methyHH-pyrimidine-2,4-dione (5.0 g. 20 mmol) from 

Step B, sodium hydKMulfide hydrate (5.06 g, 90.4 mmol), and bromoacetaldehyde 
dimethylacetal (13 mL, 1 10 mmol) to give 3-benzyl-6-(2,2-dimethoxy- 
ethylsulfanyl)-5-methyl-H-pyriniidine-2,4-dione in two portions; total 2.57 g. 

(38%). 

20 CaIcdforCi6H2oN204S: 

C, 57.13; H, 5.49; N, 8.33. 
Found: C. 57.30; H, 5.50; N, 8.78. 

6-Benzyl*8-inethyl-thiazolo[3^]pyriiiiidine-5,7-dione 

Step D: The thioether acetal, 3-benzyl-6-(2,2-diiiiethoxy-ethylsulfanyl)- 
25 5-inethyl-H-pyrimidine-2,4-dione, (0.95 g, 2.8 mmol), was treated according to 
the procedure for Example 1, Step D to give the product, 6-benzyl-8-metiiyl- 
thiazolo[3,2-c)pyrimidine-5,7-dione (0.622 g) as a light tan solid (80.8%). 
Calcd for C14H12N2O2S: 

C, 61.75; H, 4.44; N, 10.29. 
30 Found: C, 61.63; H, 4.51; N, 10.19. 
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6-Ben2yl*methyl.5,7^oxo^7^ydro-5H.tiiiazolol3^]pyriM 

2-carboxyUc add benzyl ester 

Step E: 6-Benzyl-8-niethyl-tliia2olo[3^-c]pyriniidine-5,7-dione (0.262 g, 

0.96 mmol) from Step D was taken up in tetiahydiofunin (25 mL), and Uthium 
5 hexamethyldisilazane (1.3 mL. 1 M in tetrahydrofiiran, 13 nomol) was added at - 
78°C, and the reaction was allowed to proceed for 3 minutes, then benzyl 
chloroformate (0.5 mL, 3.5 mmol) was added, and the reaction was stined for 
10 minutes at -78°C, ammonium chloride solution (4 mL) was added, and the 
reaction mixture was allowed to warm until the ice in the flask melted. The 
10 reaction mixture was partitioned between ethyl acetate (200 mL) and brine 
(100 mL) . The layers were separated, tiie organic layer was dried over 
magnesium sulfate. fUtered. and concentrated. The residue was chromatographed 
on silica gel using hexanes/ethyl acetate. 6:4. v/v as eluant to give the product in 
2 portiions. 0.158 g (40.5%) 
15 Calcd for C22H18N2O4S: 

C. 64.92; H, 4.31; N. 6.63. 
Found: C. 65.01; H. 4.46; N, 6.89. 

EXAMPLE 3 

6-Beiiayl-5,7-dioxo-6,7-dftydro.5H.thiazolo[3>clpyriiiiidlne-2^airbo^^^ 
20 add pyridiii-4-ylmethyI ester hydrochloride 

6-Beiiiyl-5,7.dioxo4»,7-dihydro-SH-thiazolo[3>clpyrimidine-2<arboxyBc 

add methyl ester 

Step A: The product from Example 1, Step D (0.518 g, 2.0 mmol), was 

reacted according to tiie procedure of Exanq)le 2, Step E, using methyl 
25 chloroformate (3.0 mL, 39 mmol) in the place of benzyl chloroformate to give the 

product, 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo(3,2-c]pyiMoidine- 

2-caiboxylic add methyl ester ( 0.084 g). An additional 0.26 g of impure product 

was also obtained (Total yield 54.2%). ■ 

Calcd for C15H12N2O4S: 
30 C, 56.95; H, 3.82; N, 8.86. 

Found: C, 56.87; H, 3.75; N, 8.61. 
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6-Benzyl-5J-dioxo-6J-dihydio-5H-thiazolo[3^H:]pyriinidin^ 
2-cart)oxyUc acid methyl ester may also be obtained accoiding to the following 
procedure. 

Step A-l:The product from Example 1. Step B, namely 3-benzyl-6-cWoro- 
lH-pyriniidine-2,4Klione, (23.7 g. 100 mmol), methyl thioglycolate (11 mL, 
130 mmol), and dimethylformamide (100 mL) was heated at 55«»C for 1 hour, then 
triethylamine (15 mL, 108 mmol) was added and the mixture heated at 70°C for 
2 hours then stilted 3 days at room temperature. More methyl thioglycolate 

(4.3 mL. 50 mmol) and triethylamine (4.5 mU 32 mmol) were added, and the 
mixture was heated at 70''C for 1 hour. ITie volatiles were removed on the rotary 
evaporator at 80°C. The residue was partitioned between ethyl acetate (400 mL) 
and water (400 mL), and the layers were separated. The organic layer was washed 
with 10% citric acid solution (100 mL). and brine (100. mL). dried over 
magnesium sulfate, and filtered and concentrated. The aqueous washes were back- 
extracted with ethyl acetate (400 mL). the organic layer washed with biine 
(100 mL), dried, and the organics combined and concentrated to a yeUow soBd. 
Trituration witii hexanes/ethyl acetate and collection by filtration gave 
3-(l-benzyl-2,6-dioxo-l,2.3.6-tetrahydio-pyciniidin-4-ylsulfanyl)-aceticacid 

methyl ester, 18.6 g, (61%); MS (AI»a+). m/z (%): 307(100). 275(40). 

Step A-2: To a solution of 3-(l-benzyl-2.6-dioxo-l A3.6-tetrahydro- 
pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) and 
tetrahydrofuran (250 mL) at SCC was added dropwise dimethylformaniide 
dimetiiyiacetal (6 mL, 45 mmol). and the mixmre was stirred at 50"C for 0.5 hour 
and then was heated on the rotary evaporator (no vacuum) at 70°C until aU tiie 
solvent boiled off. Tetrahydrofuran (200 mL) was added, and die mixture stirred 
overnight at room temperature. Dioxane (50 mL) was added and Uien tiie reaction 
mixdjre concentrated to a viscous oil. The oil was filtered through«iUca gel 
(70-230 mesh) using hexanes/ethyl acetate, 1:1. v/v to give the product. 6-benzyl- 
5.7-dioxo-6.7-dihydro-5H-tiiiazolo[3.2-c]pyrimidine-2-cari)Oxylic acid methyl 
ester. 2.94 g (46%). MS (APa+). m/z (%): 317(100). 259(10). 
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6.Benzy|.5,7^lioxo^7-dihydro.SH.tliiaaolo[3^]pyri^ 
add 

Step B: The product from Example 3, Step A, lumiely 6-benzyl-5.7-dioxo- 
6J-dihydro-5H-tWazolo[3,2-clpyrimidine-2-caiboxyUc acid methyl ester, 

5 (0.226 g, 0.71 mmol) was taken up in methanol (5 mL), and tetyrahydrofuran 
(5 mL) and 1 M sodium hydroxide solution (0.8 mL, 0.8 mmol) was added at 
room temperature, and the solution turned orange. Water was added until the 
volume reached about 25 mL, and no cloudiness occurred. The reaction mixture 
was allowed to stand about 10 minutes and was then poured into a separatory 

10 funnel containing ethyl acetate (200 mL), biine (100 mL), and 1 N HCl solution 
(3 mL). The layers were separated, dried over magnesium sulfate and 
concentrated to a yellow soUd. The solid was triturated with hexanes/ethyl acetate 
ahd the insoluble portion collected by filtration (0.093 g) (44%). ITus was used 
directiy in the next step. 

15 6.Beii2yl-5,7^oxo^7-dlhydro-5H.thiazoIo[3^]pyriiiiidine-2-cai^ 

acid pyrldin^ylmethyl ester hydrochloride 

Step C: The product from Example 3, Step B, namely 6-benzyl-5.7-dioxo- 
6,7-dihydio-5H-thia2olo[3,2-c]pyiimidine-2-caiboxyUc acid (0.084 g, 
0.28 mmol), 4-pyridinemetiianol (0.082 g. 0.75 mmol), 4-dimethylanainopyiidine 
20 (0.014 g, 0.1 1 mmol), and dichloromethane (5 mL) w«sre stirred at room 

temperature and dicyclohexylcaibodiimide (0.059 g, 0.29 mmol) was added all at 
once, and the reaction mixture was cooled to 0°C. The reaction mixture was 
allowed to slowly warm to room temperature and was stirred overnight The 
reaction mixture was concentrated to dryness, chromaiographed on silica gel using 
25 ethyl acetate as eluant,tiie product-containing firactionscomhined and 

concentrated, and triturated. Dicyclohexylurea was present. The solid was taken 
up in tetrahydrofuran (about 3 mL). and HQ gas in etiier (1 M, 1 mL. 1 mmol) 
was added and a precipitate formed. The mixture was concentrated to dryness, 
tetrahydrofuran (about 7 mL) was added and die insoluble portion collected by 
30 filtration and washed with tetrahydrofuran and air dried. The product. 6-benzyl- 
5,7-dioxo-6,7-dihydro-5H-tiuazolot3,2-clpyrimidine-2-carboxylic add pyridin- 
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4.ylinethyl ester hydrochloride was obtained as a light yellow soHd (0.0396 g), 

(33%). 

Calcd for C20H15N3O4S HCl: 

C, 55.88; a 3.75; N,9.77. 
Found: C. 55.49; H. 3.92; N, 9.60. 

EXAMPLE4 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^clpyriiiudine- 

add benzylamide 

To a solution of the product from Example 1. Step D, namely 6-ben2yl- 
thiazolo[3;2-c]pyrimidine-5,7-dione, (550 mg, 2.13 mmol) in THF (5 mL) was 
added LiN(TMS)2 (3.0 mL. 1.0 M, 3.0 mmol). and the resulting solution was 
stiired at -78''C for 30 minutes. Neat benzylisocyanate (034 mL, 2.77 mmol) was 
added dropwise, and the reaction was stirred at -78°C for 30 minutes and 
quenched by addition of NH4CI solution. After extraction widi EtOAc, the 
organic layers weie combined and warfied with brine, dried, filtered and 
concentrated in vacuo. The residue was purified using flash chromatography to 
give the desired product as a yellowish solid (became white after trituration with 
1:1 hexane/EtOAc. 0.123 g, 15%). Rf = 0.35 (1:1 hexane/EtOAc); IHNMR 
(dg-THF) 8 8.16 (s. IH). 7.99 (S, IH), 7.06-7.32 (m, lOH), 5.88 (S, IH). 4.96 (S, 

2H), 4.38 (d, 2H, J = 5.6 Hz); MS (AC3»D, tn/z 392.4 (M++1). 
Calcd for C21H17N3O3S1: 

C, 64.44; H, 4.38; N, 10.73. 
Found: C, 63.95; H, 4.46; N, 10.72. 

EXAMPLE 5 

6-Beii2yl-2-(l-hydroxy-3-phenyI.propyl>thiazolo[3>c]pyriiiildiiie-S,7Hlto 

To a solution of the product from Example 1, Step D, namely 6-benzyl- 
thiazolo[3.2-c]pyrimidine-5,7-dione (720 mg, 2.79 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (3.91 mL, 1.0 M, 3.91 mmol), and the 
resulting solution was stirred at -78''C for 30 minutes. Neat hydrocinnamaldehyde 



wo 02/064599 



PCT/IB02/00313 



-73- 

(0.5 mL, 2.77 mmol) was added dropwise, and the reaction was stined at -78*C 
for 30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatograpy to 
5 give the desired product as a yellowish oil (450 mg, 45%). Rf = 0.60 

(1:1 hexaneAEtOAc); NMR (dg-THF) -7.47 (d. 1 IH). 5.92 (S. IH). 5.14 (S, 
2H), 4.64 (t, IH), 2.70 (m. 2H). 2.01 (m. 2H); MS (ACPI), m/z 393.0 (M++1). 

EXAMPL£6 

6-BenzyI-SJ-dioxo-6,7^ihydro-5H-tliiazolo[3^]pyriiiiidiiie-2<ar^ 

add biphenyl-4-ylamide 

To a solution of the product from Example 1, Step D, nanaely 6-benzyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (380 mg, 1.47 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.2 mL, 1.0 M, 2.2 mmol), and tiie resulting 
solution was stirred at -78''C for 30 minutes. Neat 4-biphenylisocyanate (507 mg, 
2.06 mmol) was added dropwise, and the reaction was stined at -78''C for 
30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatography 
to give the desired product as a white solid, 0.400 g (60%). Rf = 0.80 

(1:1 hexane/EtOAc); IhNMR (DMSO) 8 10.61 (s, IH), 8.90 (S, IH), 
7.21-7.90 (m, lOH), 6.26 (S, IH), 5.13 (S, 2H); MS (ACPI+), m/z 454.2 (M++1). 

EXAMPLE 7 

6-Beiizyl-2-(bydroxy-phenyl-methyI)-thiazolo[3^clpyrimidine-S,7-dione 

To a solution of the product fiom Example 1, Step D, namely 6-benzyl- 
25 tiuazolo[3,2-c]pyrimidine-5,7-dione (490 mg, 1 .90 mmol) in THF (5 mL) was 
added litiiiumhexamethyldisilazane (2.66 mL, 1.0 M, 2.66 nmiol), and the 
resulting solution was stined at -78''C for 30 minutes. Benzaldehyde (0.39 mL, 
3.80 mmol) was added dropwise, and tiie reaction was stined at -78*'C for 
30 minutes and quenched by addition of NH4CI solution. Ahsi extraction with 



10 



15 



20 



wo 02/064599 



PCT/IB02/00313 



-74- 

EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatograpy to 
give the desued product as a yellowish oil (200 mg, 29%), Rf = 0.31 
(1:1 hexaneflEtOAc); iR NMR (dg-THF) 5 7.47 (d. lOH), 5.92 (S, IH). 5.14 (S, 
5 2H); MS (ACPI), m/z 365.0 (M++1). 

EXAMPLES 
6.Beiuyl-2.(3.phenyl-propionyl)-tliiazolo[3,^^^ 

To a solution of 6-benzyl-2-(l-hydroxy-3-phenyl-propyl)- 
thiazolo[3,2-c]pyriniidine-5,7-dione (230 mg, 0.59 mmol) in toluene was added 

10 activated Mn02 (10 equivalents). The reaction was refluxed for 30 minutes while 
femoving water using a Dean-Staik trap. The reaction was then cooled to room 
temperature and purified using flash chromatography to give the desired product 
as a yellow solid (190 mg, 83%). Rf = 0.30 (2:1 hexane/EtOAc); IhNMR 
(CDCI3) • 8.24 (s,. IH), 7.20-7.55 (m, lOH), 5.96 (s. IH), 5.13 (s, 2H), 2.98 (m, 

15 4H); MS (ACPI+), m/z 381.2 (M++1). 

EXAMPLE9 

6-Benzyl-5,7Mlioxo-6,7Hlihydro-5H-thiazolo[3^]pyri^ 
add (pyridin-4-ylmethyl)-amide hydrochloride 

The product from Example 3, Step B, namely 6-benzyl-5,7-dioxo- 

20 6,7-dihydro-5H-thia2olo[3,2-c3pyrimidine-2-cari30xylic acid, (0.280 g. 
0.93 mmol), 4-aminomethylpyridine (0.149 g, 138 mmol), 
l-hydroxybenzotriazole hydrate (0.130 g, 0.96 nmiol), dichloromethane (40 mL) 
and dimethylfomiamide (about 3 mL) were stirred at (fC, and 
dicyclohexylcarbodiimide (0.204 g, 0.99 mmol) was added all at once, and the 

25 reaction mixture was stirred overnight at room temperature. The reaction mixture 
was concentrated to dryness with minimal heating, partitioned between ethyl 
acetate (about 400 mL) and sodium bicaibonate solution. The layers were 
separated, and the organic layer was washed with brine, dried over magnesium 
sulfate, filtered, and concentrated. The residue was filtered through silica gel 

30 (70-230 mesh) using tetrahydrofuran as eluant. The product-enriched firactions 
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weie taken up in letrahydrofijnm and treated with excess hydrogen chloride gas in 
diethyl ether. The mixture was concentrated to dryness, and diethyl ether was 
added and the insoluble material collected by filtration. Hie soUd was washed 
with tetrahydrofuran and dried in vacuo to give tfie product. 0.055 g. 
5 Calcd for C20H16N4O3S1 HCl H2O: 
C, 54.50; a 4.33; N, 12.46. 
Found: C. 54.66; H, 4.19; N. 12.08. 

EXAMPUEIO 

6-Beiizyl-8-niethyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^]pyrlmldine. 

10 2-carboxyIic acid 3-fluoro-benzylamide 

The product from Example 2, Step D, namely benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione, (0.276 g (crude), 1.01 mmol) was taken up in 
tetrahydrofiaan (40 mL) and the solution cooled to -70°C. A solution of 1 M 
lithiumhexamediyldisilazane in tetrahydrofuran (13 mL, 1.5 mmol) was added. 

15 The reaction mixture was stirred for 3 minutes at -69°C, and then neat 

3-flubroben2yl isocyanate (0.3 mL, 2.3 mmol) was added all at once. Hie mixture 
was stiired 12 minutes at -70''C. The reaction was quenched with ammonium 
chloride solution and partitioned betweai ethyl acetate (200 mL) and sodium 
bicarbonate solution. The layers were separated, the OTganic layer washed with 

20 brine, dried (magnesium sulfate) and concMitrated to an orange oil. The oil was 
chromatographed on siUca gel (70-230 mesh) usfaig 7:3, then 2:1, hexanes/ethyl 
acetate then ethyl acetate as eluant The product enridied fractions wrae 
concentrated and chromatographed again using 7:3, hexanes/ediyl acetate as 
eluant. The product was obtained upon trituration with diediyl etiiei/hexanes, 

25 0.0085 g. iH-NMR (CDCI3) 6 7.95 (s, IH), 7.37 (d, 2H), 7.2-7.4 (m, 5H), 7.26 (d, 
IH), 7.01 (bd, IH). 6.47 (bt, IH), 5.14 (s, 2H), 4.54 (d, 2H), 1.98 (s. 3H). 
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EXAMPLE 11 
6-Beiizoyl*5,7-dioxo-6,7-dihydnK5H-ttuazolo[3^ 
acid benzylamide 

(2,6-dioxo-l^^,6-tetrahydropyriiiudine-4-ytsulfo^ 
5 dimethylacetal 

Step A: A suspension of 6-chloio-lH-pyrimidine-2,4-dione (10.0 g, 
68.3 mmol) was suspended in dimethylfoixnamide (80 niL) at 40^C. Hie heat 
source was removed, and ground sodium hydrogen sulfide (17.3 g, 308 mmol) 
was added in portions. The temperature was maintained at 40^C for 30 minutes, 
10 then bromoacetaldehyde dimethylacetal (36 mL, 308 mmol) was added. Ihe 

suspension was stirred and heated at 40^C for 18 hours. At the end of the reaction 
time, the dimethylformamide was removed by vacuum distillation. The residue 
was triturated with ethyl acetate (100 mL) for 1 hour. The resulting solid was 
isolated by filtration. The solid was triturated with water (100 mL), filtered, and 
15 rinsed with water. The solid was dried in a vacuum at 50°C for 18 hours to give 
5.90 g (37%) of (2,6-dioxo-l,2,3,6-tetrahydropyiimidine-4-yl-sulfanyl)- 
acetaldehyde dimethyl acetal. ^H- NMR (DMSO-J5) S 11.22 (s, IH), 10.92 (s, 

IH), 5.43 (s, IH), 4.53 (t.lH), 3.31 (d, 3H), 3.27 (d,3H), 3.18 (d, 2H); MS 
(APa-)m/2 231, 199, 143. 

T1iiazolo[3,2-c]pyrimidine-5,7-dione 

Step B: To a suspension of (2,6-dioxo-1^3,6-tetrahydropyrinaidine-4-y]* 
sulfanyl)acetaldehyde dimethyl acetal (5.90 g, 25.4 mmol) in acetonitiile 
(400 mL) was added trimethylsilyl iodide (7.2 mL, 50.6 mmol). The mixture was 
refluxed for 4 hours. The mixture was cooled (ice bath) and isolated by filtiatian. 
The solid was rinsed twice with cold acetonitrile, then vacuum dried at 40*'C to 
give 4.08 g (96%) of thiazolo[3,2-c]pyrimidine-5,7-dione. 
iH-NMR (DMSO-</5) 6 11,48 (s, IH), 7.55 (d, IH), 6.94 (d, IH), 5.97 (s, IH); 
MS(APa+)TO/zl69. 
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6-Benzoyl-thia»lo[3;t<lpyriiiiidiiie-5,7-dioiie 

Step C: To a suspension of ilriazolo[3^-<;]pyriinidine-5.7-dione (0 g, 
3.01 nmol) in tetrahydrofiiran (20 mL) was added diisopro 
(0.78 mL, 4.5 mmol) foUowed by benzoyl chloride (0^2 miL, 4.5 nunol). The 

5 niixture was stirred at room temperature for 22 hours. The reaction was ffltered, 
and the isolated solid rinsed with ethyl acetate. The combined filtrate was washed 
with aqueous sodium bicarixmate, dried (Na2S04), and evaporated to an oil. The 
oil was triturated (hexanerethyl acetate, 1:1). The resulting solid was purified by 
flash chromatography (silica gel, dichloromethaneiethyl acetate, 17:3) to give 

10 336 mg (41%) of product TLC Rf = 0.42 (CH2a2:EtOAc, 9:2); iH- NMR 

(PMSO-d5) 8 8.05 (d, 2H), 7.76 (q, IH). 7.65 (d. IH), 7.55-7.64 (m, 2H). 7.08 (t. 

IH), 6.24 (s, IH); MS (APCI+) m/z 273, 189. 169. 

CalcdforCi3H8N203S: 

C, 5735; H, 2.96; N. 10.29. 

15 Found: C, 57.39; H, 2.62; N. 10.09. 

6-Benzoyl-5,7-dioxo-6,7-dihydiu.5H-thiazolo[3^]pyrimidine-2<arb^ 

add benzylamide 

Step D: Lithium hexamethyldisilazane (1.7 mL, 1 M in THF, 1.7 nraiol) 
was added to a solution of 6-ben2oyl-thiazoio[3,2-clpyrimidine-5,7-dione 

20 (0J19 g, 1.14 mmol) in tetrahydrofuran (25 mL). under nitrogen at -72°C. After 
3 minutes, benzyl isocyanate (0.49 mL, 4.0 mmol) was added. The reaction was 
stirred 15 minutes, then aqueous ammonium chloride was added and the reaction 
allowed to warm to room temperature. The reaction was partitioned between 
EtOAc and water. The organic layer was washed with brine, dried (Mg SO4), and 

25 evapwated to a glass. The residue was triturated wiA haiane£tOAc, 1:1, and tte 
resulting solid was chromatrographed on silica gel eluting with hexanes:THF, 1:1. 
The isolated product was triturated with diethyl ether to give 81 mg (18%) of 
6-ben2oyl-5,7-dioxo-6,7-dihydro-5H-thiazoloP.2-c]pyrirnidine-2<aiboxylicacid 

benzylamide: mp 204.207''C (dec.); TLC Rf = 0.34 (CH2a2:EtOAc 9:2); 
30 iH-NMR (pmO-de) 5 9.37 (t, IH). 8.53 (s. IH). 8.08 (d. 2H). 7 J8 (t. 2H), 
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7.35-7^3 (m. 5H). 6.28 (s, IH). 4.42 (d. 2H); MS (AP-) mh 404, 323. 300. 271. 
257,231. 

Calcd for C20H15N3O4S: 

C, 62.21; H, 3.73; N, 10.36. 
5 Found: C. 62.09; a 3,82; N, 9.93. 

EXAMPLE 12 

<H(3ADichlorobenzyl)-5,7-dioxo-6,7^1ihydro-5H-tliiazolo[3^1^^ 

1- carbosQ'lic add beiuylaiiiide 

6-(3,4-DichlorobeiizyI)-Uiiazolo[3^]p3Tlinidlne-5,7-dlone 

^0 Step A: To a solution of thiazolo[3,2-c]pyriinidine-5,7-dione (1.0 g. 

5.95 mmol) in dimethylfonnamide (20 mL) was added cesium caibonate (2.9 g, 
9.1 nunol). The mixture was stirred at room temperature for 15 minutes. To the 
mixture was added 3,4-dichlorobenzyl chloride (1.2 mL, 8.9 mL) and the reaction 
stirred at room temperature for 20 hours. The dimethylfonnamide was removed by 

15 vacuum distillation at 60°C. The residue was triturated with EtOAc. The filtrate 
was evaporated, and die resulting solid was purified by flash chromatogr^hy on 
siUca gel eluting with CH2Cl2:EtOAc, 19:1 to give 1.252 g (64%) of 
6-(3,4-DichlorobenzyI)-thia2olo[3.2-c]pyrimidine-5.7-<iione.TLC 
Rf s 0.30 (CH2Cl2-.EtOAc 19:1); Ifl-NMR (DMSO-d^) 8 7.61 (d, IH), 7.56 (s, 

20 IH), 7.54 (d, IH). 7.28 (d, IH), 7.00 (d, IH), 6.19 (s. IH), 4.99 (s, 2H); MS 
(APCI+)»»/z331,329, 327. 

6.(3ADichlorobenzyl)-5,7-dloxo-6,7-dihydwH5H-thiazoloI3,2<lpyiimld^ 

2- carboxylic acid ben^landde 

Step B: lithium hexamethyldisilazane (0.7 mL. 1 M in THF, 0.7 mmol) 
25 was added to a solution of 6-(3,4-dichlorobenzyl)-thia2olo[3,2-c]pyriniidine- 
5,7-dione (0.233 g, 0.68 mmol) in tetrahydrofuran (10 mL), under nitrogen at 
-72*'C. After 3 minutes benzyl isocyanate (0.25 mL, 2.0 mmol) was added. The 
reaction was stirred 15 minutes, thrai aqueous ammonium chloride was added and 
the reaction allowed to wann to room temperature. To the reaction was added 
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EtOAc (50 mL). The water layer was removed, and the arganic layer was dried 
0S[a2 SO4), and evaporated to an cal. The residue was triturated wift 
hexane:EiOAc, 1:1. The resulting filtrate was evapoated to foam. Tliis was 
chromatiographed on silica gel elating with hexanerEtOAc, 1:1. The isolated 

5 product was triturated with diethyl ether and dried in vacuum at 45"'C to ^ve 
18 mg (5.6%) of 6-(3,4-dichlorobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid benzylamide: mp 216-217" C; TLC 
Rf « 0.23 (hexane:EtOAc, 1:1); iH-NMR (DMSO-d^j) 8 9.34 (t, IH), 8.50 (s. IH). 
7.56 (s. IH), 7.54 (d. IH), 7.35-7.25 (m, 6H). 6.22 (s, IH). 4.99 (s, 2H). 4.41 (d, 

10 2H);MS(APa+)OT/fe463,462,460,329,327,233. 
Calcd for C2iHi5a2N303S: 

C, 54.79; H, 3.28; N, 9.13. 
Found: C, 54.71; H, 3.06; N. 8.93. 

EXAMPLE 13 

15 6-(4-Clilorobenzyl)-5,7-dioxo-6,7Hiihydro-5H-tliiazolo[3^]pyrimidine. 
2-cart>ozyUc add benzylamide 

6-(4-Clilorobenzyl)-thlazolo[3>c]pyrimidine-5,7-dioiie 

Step A: To a solution of thiazolo[3,2-c]pyrimidine-5,7-dione (0 J05 g, 
3.00 mmol) in dimetfiylfonnamide (10 mL) was added cesium caibonate (1.47 g, 

20 4.5 mmol). The mixture was stured at room tenqieratore for 20 minutes. To the 
mixmre was added 4-chlorobenzyl chloride (0.725 g. 4 J mL) in 
dimethylfoimamide (2 mL), and the reaction was stined at room temperature fot 
23 hours. The dimethylformamide was removed by vacuum (fistillation at 60^. 
The residue was triturated with EtOAc. The filtrate was evaporated, and the 

25 resulting solid was purified by flash chromatography on silica gel eluting wiA 
CH2Cl2£tOAc, 9:1 to give 437 mg (50%) of 6-(4-chlorobenzyl)- 
thiazolo[3,2-c]pyriniidine-5,7-dione: mp 152-153.5; TLC 
Rf = OJl (CH2Cl2:EtOAc 17:3); Ifl-NMR (DMSO^) 8 7.60 (d. IH), 
736-7.7.30 (m, 4H). 7.00 (d, IH). 6.19 (s, IH), 4.99 (s, 2H); MS (APa+) m/z 

30 296.295,294,293. 
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Calcd for Ci3H9CaN202S: 

C, 5334; H, 3.10; N, 9.57. 
Found: C, 53.22; H, 331; N, 9.31. 

6-(4-Chlorobeiizyl)-5,7-dioxo-6J-dihydro-5H-tliia2olo[3A«lpyri>^ 

5 2-carboxylic add benzylandde 

Step B: lithium hexamethyldisilazane (0.96 mL, 1 M in THF, QS6 mmol) 
was added to a solution of .6-(3,4-dichIorobenzyl)-tluazolo[3,2-c]pyriinidine- 
5,7-dione (0.188 g, 0.64 mmol) in tetrahydroftiran (20 mL) under nitrogen at 
-72*0. After 3 minutes benzyl isocyanaie (028 mL, 2.2 mmol) was added. Hie 

10 reaction was stirred 20 minutes, then aqueous ammonium chloride was added, and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). Tbn water layer was removed, and the organic layer was dried 
(Na2 SO4) and evirated to foam. This was chromatrogr^hed on silica gel 
duting with h«iane:EtOAc, 1:1. The isolated product was triturated twice witfi 

15 diethyl ether and dried in vacuum to give 108 mg ^9%) of 6-(4-chl(Hobenzyl)- 
5,7-dioxo-6,7-dihydro-5H-thia2oIo[3,2-clpyrimidine-2-caiboxylicacid 

benzylamide: mp >220* C; TLC Rf = 0.18 (hexane:EtOAc. 1:1); ^H-NMR 
(DMS0-d6) 8 9.34 (t, IH), 8.50 (s, IH), 735-7.23 (m, 9H). 6.22 (s, IH). 4.99 (s. 
2H). 4.40 (d, 2H); MS (APCI+) m/z 428, 426, 295, 293, 233, 
20 CalcdforC2iHi6ClN303S: 

C, 59.22; H, 3.79; N, 9.87. 
Found: C, 59.18; H, 337; N, 9.34. 



EXA^fIPLE14 

6-(4^hlorobenzyI)-5,7<4ioxo^7-dihydro-5H-tiiiazolo[3^]pyriiiiidin^ 
25 2^»rboxylicadd3^-dichloroben^lainide 

Lithium hexamethyldisilazane (0.96 mL, 1 M in TEIF, 0.96 mmol) was 
added to a solution of 6-(4-chlorobenzyI)-thiazolo[3>c]pyrimidine-5,7-dione 
(0.188 g, 0.64 mmol) in tetrahydrofiiran (20 mL), under nitrogen at -72°C. After 
3 minutes 3,4-dichlorobenzyl isocyanate (033 mL, 2.2 mmol) was added. Hie 
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leaction was stined 15 minutes, then aqueous anunonium chlcnide was added and 
the reaction allowed to warm to room tranperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 
(Nj^ SO4) and evapcMated to an dl. The residue was triturated wifli 
5 hexane:EtOAc, 1:1. The resulting filtrate was evaporated to foam. Tlus was 
chromatrogr^hed on silica gel eluting with hexane£tOAc, 1:1. Tlie isolated 
product was triturated with diethyl ether and dried in vacuum at 45''C to give 
77 mg (24%) of 6-(4-chlorobenzyl)-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3.4-dichloro-benzylamide: 
10 mp 218-219» C; TLC Rf = 0.26 (CH2a2'-EtOAc 17:3); Ifl-NMR (DMSO-<^ 6 
9.37 (t, IH). 8.48 (s, IH), 7.60 (d, IH), 7.55 (s,lH). 7.36-7.27 (m, 5H), 6.23 (s. 
IH). 4.99 (s. 2H). 4.40 (d. 2H); MS (APa+) m/z 497, 495, 493. 303. 301, 295, 
293. 

Calcd for C21H14CI3N3O3S: 
15 C, 50.98; H, 2.85; N. 8.49. 

Found: C, 51.29; H, 2.86; N, 8.35. 

EXAMPLE 15 

6-(4-IVridylmethyl)-5,7-dioxo-6,7-dihyditH5H-thiazok»[3^]pyrimidiiie> 
2-carboxyiic acid benzylamide hydrochloride 
20 6-(4.Pyridylmethyl)-thiazolo[3>c]pyrimidine-S,74ione 

Step A: To a solution of thia2olo[3,2-c]pyrimidine-5,7-dione (0.505 g, 
3.00 mmol) in dimethylformamide (20 mL) was added sodium hydride (039 g, 
9.7 mmol, 60% oil dispersion) in small portions over 20 minutes. Ovct a 1-hour 
period, 4-bromomethylpyridine hydrobromide (0.92 g, 3.6 mmol) was added. "Rje 

25 reaction was stirred at room temperature for 90 minutes. The dimethylformamide 
was removed by vacuum distillation at 60°C. The residue was triturated with 
tetrahydrofiiran (50 mL) for 16 hours. The mixture was filtoed. Tlie filtrate was 
evaporated, and the resulting solid purified by c)m)matogrq>hy on silica gel 
eluting with CH2Cl2:THF. 2:1. There was recovered 277 mg (33%) of desired 

30 product: mp 174-176» C; TLC Rf = 0.24 (CH2a2:THF 2:1); Ifl-NMR (DMSO- 
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d5) 5 8.45 (d, 2H), 7.61 (d, IH), 1.24 (d, m 7.01 (d, IH), 621 (s. IH), 5.03 (s, 

2H); MS (AP-h) m/z 260. 

Calcd for C12H9N3O2S -0.2 H2O: 

C, 54.83; H, 3.60; N, 15.98. 
5 Found: C, 55.10; ft 3.60; N, 15.77. 

6-(4-I^ridylmethyl)-5,7-dioxo-6,7Hiihydn>-5H-thiaM^ 
2-carboxyUc acid benzylamide 

Step B: lithium hexamethyldisilazane (0.59 mL, 1 M in THF, 0.59 mmol) 
was added to a solution of 6-(4-pyridylmethyl)-thia2olo[3^-c]pyriinidine- 

10 5,7-dione (0. 100 g, 0.39 mmol) in tetrahydrofuran (15 mL), under nitrogen at 

-72°C. After 3 minutes benzyl isocyanate (0.12 mL, 0.98 mmol) was added. Hie 
reaction was stiired 15 minutes, then aqueous ammonium chloride was added and 
the leaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 niL). The water layer was removed and the organic layer was dried 

15 (Na2 SO4) and evaporated to an oil. This was chromatrographed on silica gel 

eluting with CH2Cl2:THF, 2: 1 to give 75 mg (49%) of product This material was 
combined with other lots and chromatographed in the same manner prior to 
conversion to the hydrochloride salt. IH-NMR (DMSO-d(j) 6 9.34 (t, IH), 8.51 (s, 
IH), 8.46 (d, 2H), 7.35-7.23 (m. 7H), 6.25 (s, IH), 5,03 (s, 2H), 4.41 (d, 2H). 

20 6-(4-Pyridylmethy)-5,7.dioxo-6,7.dlhydro.5H-thia2oIo[3^c]^^ 
2<arboxyIic acid benzylamide hydrochloride 

Step C: The product from Step B (0.115 g, 0.29 nrniol) in tetrahydrofuran 
(30 mL), under nitrogen, was mixed with anhydrous hydrogen chloride in diediyl 
ether (0.5 mL, 1 M). Tlie suspension was stirred at room temperature for 16 hours. 

25 The resulting solid was isolated by filtration and triuirated with water (0.5 niL) for 
30 minutes. Hie solid was isolated and dried in vacuum at room temperature for 
22 hours to give 95.2 mg (77%) of the hydrochloride monohydrate: mp > 210**C» 
iH-NMR (DMSO-J5) 5 9.41 (t, IH), 8.72 (d, 2H), 8.55 (s, IH), 7.76 (d, 2H), 
7.35-7.25 (m, 5H), 5.20 (s, IH), 4.41 (d, IH); MS (APa+) m/z 394, 393, 260. 
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Calcd for C20H16N4O3S • HCl • H2O. 

C, 53.75; H, 429; N, 12.54. 
Found: C, 54.06; H, 4.24; N, 12.51. 



EXAMPLE 16 

5 6-Bcn2yl-8-methyl-5,7MUoxo-6,7-<iihydro-5H-thi^ 

2-carboxyIic acid ben^lamide 

Lithium hexamethyldisilazane (0.67 mL, 1 M in THF, 0.67 mmol) was 

added to a solution of 6-benzyl-8-methyl-thia2olo[3,2-c]pycimidine-5 J-dione 

(0.122 g, 0.45 mmol) in tetrahydrofuran (10 mL), under nitrogen at -70^C. After 
10 3 minutes benzyl isocyanate (0.20 mL, 0.67 mmol) was added. The reaction was 

stined 20 minutes, then aqueous ammonium chloride was added and the reaction 
' allowed to warm to room temperature. Water was added and the mixture stirred 

overnight. To the reaction was added EtOAc (50 mL). The layers were separated 

and the organic layer washed with brine, dried (Na2S04), and evaporated to an 
15 oil. This materia] was chromatrographed on silica gel eluting widi 

CH2Cl2:EtOAc, 9:1. Hie isolated product was triturated with diettyl etfier and 

dried in vacuum at room temperature for 16 hours to give 62 mg (34%) of 
6-benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolol3,2-K:]pyrimi 
2-carboxylic acid benzylamide. mp 176-178^C; TLC Rf = 033 (CH2Cl2:EtOAc 

20 9:1); IfrNMR (CDCI3) 5 7.90 (s, IH), 7.46 (d, 2H), 739-7.27 (m, 8H), 

6.10 (t. IH). 5.16 (s. 2H), 4,57 (d, 2H), 1.99 (s, 3H); MS (APa+) m/z 406, 273. 
Calcd for C22H19N3O3S: 

C, 65.17; H, 4.72; N. 10.36. 
Found: C, 65.16; H, 4.76; N, 10.15. 

25 EXAMPLE 17 

6-Beiizyl-8*methyl-5,7Hlioxo-6,7-dihydro-5H-thiazolo[3^ 
2-carboxylic add 4-iDetho37benzylaiiiide 

Lithium hexamethyldisilazane (0.83 mL, 1 M in THF, 0.83 nmiol) was 
added to a solution of 6-benzyl-8-methyl-thiazoloI3,2-c]pyrimidine-5,7-dione 

30 (0.150 g. 0.55 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73^*0. After 
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3 xninutes, 4-methoxybenzyI isocyanate (0.27 mL, 1.9 mmol) was added. Hie 
leaction was stined 20 minutes, then aqueous ammonium chloricte was added and 
tfie reaction allowed to wann to mam temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the oi^c layer was, dried 
(Na2S04) and evaporated to an oil. This material was chit»natiogrq)bed aa silica 
gel eluting with hexanedEtOAc, 2:1. The isolated product was triturated with 
diethyl ether and dried in vacuum at room temperature for 16 hours to give 
108 mg (45%) of 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid 4-methoxybenzyIainide: mp 
160-162«C; TLC Rf = 0.15 (hexane:EtOAc, 2:1); Ifl-NMR (DMSO-d^ 
5 9.23 (t,lH), 8.52 (s, IH). 7.29-7.20 (m. 7H). 6.88 (d, 2H), 5.03 (s, 2H). 4 J3 
(d, 2H), 3.71 (s. 3H), 1.87 (s, 3H); MS (APa+) m/z 436, 273. 121. 
Calcd for C23H21N3O4S: 

C, 63.43; H, 4.86; N, 9.65. 
Found: C, 63.35; H, 4.87; N. 9.51. 

EXAMPLE 18 

6-Ben2yl-8-methyl-5,7-^ioxo-6,7-dihydro.5H-fliiazolo[3^c]pyrimldine- 
2-carboxylic add 3,4-dichloroben^laniide 

Borane-tetrahydrofuran complex (0.65 mL, 1 M in THF, 0.65 mmol) was 
20 added to a solution of 6-benzy]-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione 

(0.178 g. 0.65 nunol) in tetrahydrofuran (15 mL), undernitrogen at .73°C. To tiiis 
solution was added lithium hexamethyldisilazane (0.72 mL, 1 M in THF, 
0.72 mmol) was added. After 3 minutes 3,4-dichlorobenzyl isocyanate (0.30 mL, 
0.2.04 mmol) was added. Hie reaction was stirred 40 minutes, dien 5% AcOH in 
25 EtOH was added and the reaction allowed to warm to room temperature. The 
solvent was ev^orated in vacuum and the residue partitioned between EtOAc 
(50 mL) and water. The water layw was removed and the organic layer was, dried 
(Na2S04) and evaporated to a solid. The residue was triturated witii dietiiyl ether 
overnight. The resulting solid was chiomatrogrq>hed on silica gel eluting with 
30 hexanedEtOAc, 1:1. The isolated product was triturated with diethyl edier and 
dried in vacuum at room temperature for 3.5 hours to give 94 mg (30%) of 
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6-benzyl-8-methyl-5,7^oxo-6J-dihydn)-5H-thiazolo[3^K:^ 
2«caiboxylic acid 3,4-dicMorobenzylaniide: mp 180-182**C; TLC 
Rf = 0.33 (hexane:EtOAc 1:1); Ifl-NMR (DMSO-d^) 5 9.35 (t, IH), 8^2 (d, IH), 
7.59 (s, IH), 7.55 (m, 6H), 7.28 (s, IH), 5.04 (s, 2H), 4.41 (d, 2H), 1.87 (s. 3H); 
5 MS (APa+) 7n/2 474, 273. 

Calcd for C22H17CI2N3O3S: 

C, 55.70; H, 3.61; N, 8.86. 
Found: C, 55.61; H, 3.79; N, 8.56. 

EXAMPLE 19 

10 6*Beii^l-3-metfayl-SJ-dioxo-6jHiihydro-5H-tliiazol^ 
TrcashoxyUc add benzyl ester 

3.Ben2yl-6-(2-oxopropylsulfanyl)-lH-pyriiiiidine-2,4-dione 

Step A: Ground sodium hydrosulfide hydrate (2,36 g, 42 mmol) was added 
to 3-benzyl-6-chloro-lH"pyrimidine-2,4-dione (2.36g, 10 mmol) in 

15 dimethylfoimamide (12 mL), and the mixture was wanned to 45°C for about 
10 minutes and then chloroacetone (4.0 mL, 50 mmol) was added. The reaction 
mixture was stirred overnight at room temperature and was dien partitioned 
between etiiyl acetate (200 mL) and water (200 mL). The layers were separated, 
and the organic layer washed with water (2 xlOO mL) and dried over magnesium 

20 sulfate. The solution was filtered and concentrated to a yellow oil. The oil was 
chromatographed on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, 
v/v, as eluanL The product was obtained in several portions as a mixture of the 
ring-opened and aminal forms. The mixture was used directly in the next step. 

6-Beiizyl-3-methyl-thiazolo[3,2-c]pyriiiiidine*5,7-dione 
25 Step B: A mixture of the ring-opened and aminal forms of 3-benzyI- 

6-(2-oxopropylsulfanyl)-lH-pyrimidine-2,4-dione (0.746 g, 2.6 mmol), xylenes 
(35 mL), and a catalytic amoimt of p-toluenesulfonic acid was refluxed witii 
removal of water using a Dean-Stark trap. Tlie reaction mixture was refluxed 
overnight, concentrated to dryness, and partitioned between ethyl acetate 
30 (150 mL) and sodium bicarbonate solution. The layers were separated, tiie organic 
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layer dried over magnesium sulfate, filtered and concentrated to a light brown 
solid. The soHd was triturated with hexanes/ethyl acetate to give the product as a 
tan solid, 0.220 g. An additional 0.258 g was obtained by siUca gel filtration of the 
mother liquors. 
5 Calcd for C14H12N2O2S: 

C, 61.75; a 4.44; N. 10.29. 
Found: C, 61.59; H, 4.43; N. 10.11. 

6.Benzyl-3-methyl.5,7-dloxo-6,7-dihydro-5H-thia2olo[3^]pyr^ 

2- carboxyIic add benzyl ester 

10 Step C: The product fiom Step B, 6-benzyl-3-methyl-thiazolo[3,2- 

c]pyriimdine-5,7-dione, (0.220 g, 0.81 mmol) was reacted according to the 
procedure firom Example 2, Step E, to give the product, 0.209g (63.7%) in 
2 portions. 

Calcd for C22H18N2O4S: 
15 C 65.01; H, 4.46; N, 6.89. 

Found: C, 65.01; H, 4.47; N, 6.78. 

EXAMPLE 20 
6.Beiizyl-5,7^ioxo-2^^7-tetnihydi^5H-thi^^ 

3- carboxylic add ben^l ester 

20 2^Dihydroxypropionic acid benzyl ester 

Step A: To a solution of benzylacrylate (10 g, 61.7 mmol) in acetone 
(20 mL) and water (7 mL) was added morpholine N-oxide (8.6 g, 73.4 mmol). 
Osmium tetroxide (3 mL of a 2.5% solution in tertiary butanol) was added and the 
exothermic reaction moderated by coohng with an ice bath. The reaction was 

25 complete in 1 hour. A second portion of benzylacrylate (10 g, 61 .7 mmol) and 
morpholine N-oxide (8.6 g, 73.4 mmol) was added and the reaction mixture 
stirred at it)om temperanire. When the reaction was complete by TLC, sodium 
sulfite (10 g, 120 nmiol) was added, and the mixture was stirred 0.5 hour. The 
reaction mixture was extracted with ethyl acetate and washed with 

30 IN hydrochloric add solution, brine, and dried over magnesium sulfate. The 
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solution was filtered, concentrated, and distilled (150°C at .1 mm Hg) to give 
18.09 g of the product as a colorless <h1. This was used directly in the next step. 

2^Dioxo-2/6-[l^loxathiolane-4-carboxyUc acid benzyl ester 

Step B: The product from Step A, namely 23-dihydroxypropionic acid 
5 benzyl ester (l.OO g, 5.7 mmol), in caibon tetrachloride (20 mL) was treated with 

thionyl chloride (0.39 mL, 536 mmol). Nitrogen gas was bubbled through the 

solution while refluxing. The reaction was complete in about 0.5 hour. 

Acetonitrile (10 mL), ruthenium chloride trihydrate (10 mg), sodium 

metaperiodate (1.64 g), and water (10 mL) were added and the mixture stirred 
10 0.5 hour. The reaction mixture was diluted with water and ether, and the etho- 

layer dried over magnesium sulfate. The product was obtained as a solid upon 

filtration dirougli a pad of nlica gel; 1.163 g. 

CalcdforCioHioOeS: 

C, 47.04; H, 3.96. 
15 Found: C, 46.51; H, 3.90. 

6-B«i^l-5,7-dioxo-2^A7*tetrahydro-5H-tliiazolo[3^]pyi1midiiie- 

3<arboxylic add benzyl ester 

Step C: 3-Ben2yl-6-chloro-lH-pyrimidine-2,4-dione (1.083 g, 4.59 mmol) 
in tetrahydiofiiran (10 mL) was treated with potassium t-butoxide (1 M in 

20 tetrahydrofuran, 5.6 mL, 5.6 mmol) for 5 minutes. Then 2,2-dioxo- 

2i6-[l^]oxathiolane-4-carboxylic acid benzyl estw (1.895 g, 7.34 mmol) was 
added in 1 portion. The reaction mixture was stirred for 2 hours at room 
temperature and then concentrated in vacuo. Drying under high vacuum afforded a 
foam. The foam was dissolved in dimethylformamide and sodiumhydrosuMide 

25 (1 .29g, 23 mmol) was added causing an exothenn. The reaction mixmre was 
stirred 2 hours and then treated widi 1 N HCl (20 mL) and extracted into ethyl 
acetate, washed with brine, dried over sodium sulfate, filtered and evaporated. The 
residue was chromatographed on silica gel using 40% ethyl acetate in hexanes 
then 70% ethyl acetate in hexanes to give the product; 0.656 g. 

30 CalcdforC2iHi8N204S: 
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C, 63.95; H, 4.60; N, 7-10. 
Found: C, 63.70; H, 4.70; N. 6.82. 

EXAMPLE 21 
6-Beiizyl-5,7-dioxo-2^A7-tetrahydi^5H-thi^ 
5 2-carboxyIic acid pyridiii-4-ylmethyl ester hydrochloride 

6-Beiizyl-S,7-^oxo-2A6>7-tetrahydro-5H-thiazolo^ 

2-carbDxylic add 

Step A: To a solution of 6-benzyl-5,7-dioxo-2,3.6,7-tetrahydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid benzyl ester (1.68 g, 4.25 mmol) in a 
mixture of tetrahydrofuian (48 mL). methanol (14 mL). and water (14 mL) was 
added at room temperature, lithium hydroxide hydrate (037 g. 8.8 mmol). The 
reaction mixture was stirred 2 hours at room temperature and was partitioned 
between 1 N hydrochloric acid solution (100 mL) and ethyl acetate (200 mL). The 
layers were separated, the organic layer washed with sodium chloride solution, 
dried over magnesium sulfate, filtered, and concentrated to an oil that crystallized 
from dichloromethane/ethyl ether. The entire mixture was concentrated to dryness 
and triturated with ethyl ether and the solid collected by filtration; 0.833 g. An 
additional 0.632 g was obtained from the mother liquors. 
Calcd for C14H12N2O4S: 

C, 55.26; H, 3.97; N, 9.21. 
Found: C, 55.16; H, 4.09; N. 8.75. 

6-Benzyl-SJ-dioxo-2^,6,7.tetrahydro-5H-thiazolo[3^]pyrimidine- 
2-carboxyUc acid pyridin-4-yhnethyl ester hydrochloride 

Step B: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydro-5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (305 g, 1 mmol), 

4-hydioxymethylpyridine (0.160 g, 1.47 mmol), 4.dimethylamino pyridine 
(0.043 g, 0.35 nomol), and tetrahydrofuran (20 mL) at O^'C was added 
dicyclohexylcarbodiimide (0.224 g, 1.08 mmol), and the mixture was stirred 
5 days at room teinperature. The reaction mixture was concentrated to dryness, 
30 partitioned between ethyl acetate (200 mL) and water (100 mL), the layers 
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sepaiated, dried over magnesium sulfate, filtered, and concentiated. Some 
material was insoluble in both layers and was collected by filtration. Hiis soUd 
was treated with HQ gas in diethyl ether (1 M) and the insoluble material 
collected by filtration; 0.129 g. 
5 Calcd for C20H17N3O4S • HCl • .5H2O: 
C, 54.48: H, 4.34; N, 9.53. 
Found: C, 54.26; H, 4.31; N, 9.35. 



EXAMPLE 22 

6-Benzyl-5,7-dioxo-2^,6J-tetrahydro-5H-thia2olo[3^]pyriniidine- 

10 2-carboxyUc acid (pyridto-4-ylmethyl)-amide 

To a solution of 6-benzyl-5.7-dioxo-2,3,6,7-tetrahydrD-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (.304 g. 1 mmol), 
4-aminomethylpyridine (0.115 g, 1.06 mmol), 1-hydroxybenzotriazole hydrate 
(0.140 g, 1.04 mmol), tetrahydrofuran (20 mL) and dimethylfonnamide (8 mL) at 

15 room tranperature was added l-[3-dimethylamino)propyl]-3-ethylcaibodiiniide 
hydrochloride (0.201 g, 1.05 mmol) and die mixture was stirred 5 days at mom 
temperature. The reaction mixture was concentrated to dryness, partitioned 
between etiiyl acetate (200 mL) and water (100 mL), the layers separated, dried 
over magnesium sulfate, filtered, and concentrated to a yellow oil. The oil was 

20 triturated with hexanes/ethyl acetate and the resulting solid collected by filtration; 
0.198 g. 

Calcd for C2()Hi8N403S • .5HaO: 

C, 59.54; H, 4.75: N, 13.89. 
Found: C, 59.85; H, 4.71 ; N. 13.97. 

25 EXAMPIJE23 

6-Benzyl-lA7-trioxo-l,2,3^,6,7-hexahydro.U'Whiazolo[3;^<:]pyriniidine- 

3-carboxylic acid benzyl ester 

A mixture of 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
clpyrimidine-2-cart)oxylic acid benzyl ester (2.55 g, 6.46 mmol), 4A molecular 
30 sieves ^ g) in dichloromethane 150 mL was stirred at O'C. in-Chlor(q)erbenzoic 
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add (2.53 g, 15.2 niinol) was added in 3 portions at 0, 2, and 14 hours. After 
20 houre the reaction was filtered, concentrated, and taken up in efliyl acetate. Hie 
organic layer was washed with sodium bicarbonate solution (2 x 200 mL)» biine, 
and dried over magnesium sulfate. The roixune was filtered, concentrated, and 
5 chromatogrq>hed on silica gel eluting with 5% acetone in dichloramethane to 
affoid the title compound (1.69 g, 64%). 
CalcdforC2iHi8N205S: ' 

C,6L45;H, 4.42; N, 6.83. 
Found: C, 61.31; H, 4,44; N, 6.69. 

10 EXAMPLE 24 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]py^ 

2- carbothioic acid benzylamide 

Lithium hexamethyldisilazane (0.8 mL, IM in THF, 0.8 mmol) was added 
to a solution of 6-benzyl-8-methyl-thiazolo[3^-c]pyriniidine-5,7-dione (0.136 g, 

15 0.50 mmol) in tetrahydrofuran (20 mL), under nitrogen at -68°C. After 3 minutes 
benzyl isottiiocyanate (0.20 mL, 1.5 mmol) was added The reaction was stirred 
14 minutes, then aqueous ammonium chloride was added and the reaction allowed 
to warm to room temperature. To the reaction was added EtOAc (200 mL). The 
layers were separated and the organic layer washed with brine, dried over 

20 magnesium sulfate, and evaporated to an orange oil. This material was 

chromatrographed 2 times on silica gel eluting with hexanes£tOAc, 7:3, to give 
die product as a yellow solid; 0.045 g. 
Calcd for C22H19N3O2S2: 

C, 62.69; H. 4.54; N, 9.97. 

25 Found: C, 62.38; H, 4.48; N, 9.51 . 

EXAMPLE 25 
6-Benzyl-3-ethoxy-2^dihydroH>xazolo[392*c]pyri^ 

3- Benzyl-6-(2^diethoxy-ethoxy)-lH-pyrimidme-2,4-dioiie 

Step A: A solution of the sodium alkoxide of 2-hydroxyacetaldehyde 
30 diethyl acetal was prepared from sodium hydride (1.74 g (60% in mineral oil. 



y/O 02/064599 



PCT/IB02/00313 



-91- 

43.5 nunol)) and 24»ydioxyacetaldehyde Aethjd acetal (5.4 g, 403 mmol) in 
dimethylfonnainide (40 mL) at room tenqieratiiie. The alkoxide solution was 
wanned to 50*0 and then 3-benzyl-6-chloio-lH-pyriinidine-2,4-dione (4.70 g, 
20 mmol) was added, and the mixture was heated to 80^ ovanight and then was 

5 heated to 1 10°C oveinighL A second portion of alkoxide (from 2.70 g alcohol and 
0.97 g sodium hydride (60% in mineral oil)) in dimethylfonnamide (10 mL) was 
added, and the reaction mixture was stirred overnight at 1 10°C. The reaction 
mixture was cooled, concentrated, and partitioned between etiiyl acetate (400 mL) 
and sodium bicarbonate solution (400 mL). The layers were separated, the organic 

10 layer washed with water (2 x 100 mL), brine (100 mL), and dried over magnesium 
sulfate, filtered, and concentrated to an oil. The oil was filtered through sUica gel 
(70-230 mesh) using tetrahydrofuran as eluant and was then filtered through alica 
gel (70-230 mesh) again using efliyl acetate as eluant Several portions of product 
were obtiuned. iH-NMR (0x23) 8 8.93 (bs, IH). 7.22-7.44 (m, 5H), 5.10 (s, 

15 IH), 5.05 (s, 2H), 4.76 (t. IH). 3.98 (d, 2H), 3.69-3.78 (m, 2H), 3.55-3.63 (m. 
2H), 1.22 (m, 6H). 

This material was used direcUy in the next step. 

6-Ben^l-3-ethoxy-2^ihydro-oxawjlo[3^]pyrinildine-S,7-dloiie 

Step B: A mixture of 3-benzyl-6-(2,2-dietiioxy-ethoxy)-lH-pyrimidine- 
20 2,4-dione (3.14 g, 9.4 mmol), xylenes (70 mL), and a catalytic amount of 

p-toluenesulfonic acid hydrate was heated to reflux employing a Dean-Stark trq>. 
After 4 hours, no starting material remained. The reaction mixture was 
concenti^ted to dryness and the oil/gum taken up in ethyl acetate (200 mL) and 
was washed with sodium bicarbonate solution, dried over magnesium sulfate, 
25 filtered and concentrated to a brown oil/gum. Upon addition of ethyl acetate a 
small amount of precipitated formed and was collected; 0.036 g. ^H-NMR 
(pmO^) 8 8.93 (bs, IH). 7.1-7.3 (m, 5H), 5.96 (d. IH), 4.83 (dd, 2H). 
4.6-4.8 (m, 2H). 3.67-3.85 (m. 2H), 1.09 (1. 3H). 
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EXAMPLE26 

6.Benzyl-3-metbyl-S,7-dioxo-6,7Hiihydro-5H-tIiiazolo[3,^ 

2<arboxyIic add methyl ester 

Step A: Ground sodium hydrosuffide hydrate (435g. 78 mmol) was added 

5 to 3.benzyl-6-chloro-lH-pyriinidine-2,4-dione (4.72 g, 20 mmol) in 

dimethylfonnamide (15 mL), and the mixture was wanned to 44''C and then neat 
methyl-2-chloroacetoacetate (10 mL, 82 mmol) was added in portions over about 
10 minutes. The reaction mixture was stirred 0.5 hour at 50*'C and was then 
partitioned between ethyl acetate (450 mL) and sodium bicarbonate solution 

10 (100 mL) and water (200 mL). The layers were separated and the organic layer 
washed with, water (2 x 200 mL) and brine (100 mL) and dried over magnesium 
sulfate. The solution was filtered and concentrated and triturated with 
hexanes/ediyl acetate, 1:1, v/v, and the solid collected by filtration, 2.17 g. 
A second crop was obtained from the mother liquors, 0.68 g, (41%). MS (APCI+) 

15 m/i(%): 349.1(100), 317.1(50). 

Step B: The product firom Example 26, Step A (0.837 g, 2.4 mmol) was 
heated to reflux in toluene (50 mL) in the presence of a catalytic amount of para- 
toluenesulfonic acid hydrate employing a Dean-Stark trap for the azeotropic 
removal of methanol. The reaction mixture was refluxed 9 hours then 

20 concentrated to an oil. The oil was filtered through siUca gel (70-230 mesh) using 
hexanes/ethyl acetate, 12:1, v/v as eluant. The product, 6-benzyl-3-methyl- 
5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxyUc add methyl 
ester, was obtained as a white soUd, 0.142 g (18 %). MS (APa+), m/z (%): 
331.1(100). 

25 EXAMPLE 27 

6.Beiizyl-8-methyl-5,7-dloxo-6,7-dlhydro.5H-tliiazolo[3>c]pyrinudine- 

2-carboxylic add 2,4-dichloro-baizylaniide 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thia2olo[3,2-c]pyrimidine-5,7-dione (0.272g, 1.0 mmol) was taken up in 
30 tetrahydrofuran (10 mL) and lithium hexamefliyldisilazane (1.5 mL, 1 M in 

tetrahydrofuran, 1.5 mmol) was added at -78°C, and die reaction was allowed to 
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proceed for 3 minutes; then 2,4-dichloroben2yl isocyanate (0^ mL, 3.4 mmol) 
was added, and the reaction was stined for 15 minutes at -78°C, ammonium 
chloride solution was added, and the reaction mixture was partiticmed between 
ethyl acetate and brine. The layers wae separated, the organic layo- was dried 

5 over magnesium sulfate, filtered, and concentrated. The residue was 

chromatographed on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to 
give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 2,4-dichloro-benzylamide, as a white 
solid upon trituration with hexanes/ethyl acetate, 100 mg (21%). MS (APCI+), 

10 m/z (%): 476.1(60). 474.1 (80) 273.1 (100). 

• EXAMPLE 28 

6-Beiizyl-«-methyl-5,7Hiioxo.6,7-dihydro-5H-thia2olot3^1pyrimidine- 
2-carboxylic acid 3-methyl-benzyiamide 

En5>loying the procedure of Example 2, Step E, 6-ben2yl-8-methyl- 
15 thiazolo[3,2-c]pyrimidine-5,7-dione (0272g, 1.0 mmol) was taken up in 

tetrahydrofuran (10 mL), and lithium hexamethyldisilazane (1.5 mL, 1 M in 
tettahydrofuran, 1.5 mmol) was added at -78°C, and the reaction was aUowed to 
proceed for 3 minutes; then 3-methylbenzyl isocyanate (035 mL, 2.7iDmol) was 
added, and the reaction was stined for 15 minutes at -78*'C, ammonium chloride 
20 solution was added, and the reaction mixture was partitioned between ethyl 
acetate and teine. The layers were separated, the organic layer was dried over 
magneaum sulfate, filtered, and concentrated. The residue was chromatographed 
on silica gel using hexanes/etiiyl acetate, 65:35, v/v as eluant to give the product, 
6-ben2yl-8-metiiyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyiimidine- 
25 2-caiboxylic acid 3-methyl-benzylamide, as a white solid upon trituration with 
hexanes/ethyl acetate, 120 mg (29%). MS (APCI+), m/z (%): 420.1(100), 
273.1 (75). 
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EXAMPUE29 
d-Beiizyl-2Kl-hydroxy-3.phenyl<inyl)-8-methyI-t^^ 

5,7-dione 

Employing the prareduie of Exanqile 2, St^ 
5 thiazolo[3,2^]pyriinidine-5,7-dione (0.407 g. 15 mmol) was taken up in 
tetrahydrofuran (12 mL) and liAium hexamethyldisilazane (32 mU 1 M in 
tetrahydrofuran, 3.2 mmol) was added at •72**C, and the reaction was allowed to 
proceed for 3 minutes, then trans-cinnamaldehyde (0.5 mL, 4.0 mmol) was added, 
and the reaction was stirred for 15 minutes at -72^*0, ammonium chloride solution 
10 (3 mL) was added, and the reaction mixture was allowed to slowly warm to room 
temperature and was then partitioned between ethyl acetate (150 mL) and brine 
(50 mL). The layers were separated, the organic layer was dried over magnesium 
sulfate, filtered, and concentrated. The residue was chromatographed on silica gel 
using hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-benzyl- 
15 2-(l-hydn)xy-3-phenyl-allyl)-8-methyl4hiazolo[3,2-c]pyriimdine-5,7Ka 
24.8 mg (4.1%). MS (APa+), m/z (%): 405.1(100). 

EXAMPLE 30 
6.Ben^l-8-mcthyl-5,7.dioxo-6,7Hlihydro-SH-thiaM 
2*carboxylic add 4*fluoro-beiizylamide 

20 Procedure 1: 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thiazolo[3>c]pyrimidine-5,7-dione (0.407 g, 1.5 nunol) was taken up in 
tetrahydrofuran (40 mL) and lithium hexamethyldisilazane (1.8 mL, 1 M in 
tetrahydrofuran, 1.8 nmiol) was added at -72*^0, and the reaction was allowed to 

25 proceed for 3 minutes; then 4-fluorobenzyl isocyanate (0336 g, 2.2 nunol) in 

tetrahydrofuran (0.5 mL) was added, and the reaction was stirred for 14 minutes at 
-72®C, ammonium chloride solution (2 mL) was added, and the reaction mixture 
was allowed to slowly warm until the ice in the reaction flask melted. Tlie reaction 
mixture was diluted with ethyl acetate (50 mL) and washed with brine (50 mL). 

30 The layers were separated, the organic layer was dried over magnesium sulfate, 
filtered, and concentrated. The residue was chromatographed on silica gel using 
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hexanes/ethyl acetate, 70:30, v/v as eluant, then chromatographed a second time 
using hexanes/ethyl acetate, 1:1, v/v as eluant to give the product, 6-benzyl- 
8-methyl-5,7^oxo-6,7-^ydro.5H-thiazolo[3,2s:]pyrim acid 
4-fluon>-ben2ylamide, 50 mg in 2 portions (7.9%). MS (APa+), m/z (%): 
5 424.1(100), 273.1 (50). 

6.Beii2yl-8.methyl-5,7-dioxo^7^ydnH5H.thiaaoto^^ 

2<arboxyIic add 4-fluoro-benzylaiiiide (prepared by caibodiimide coupling) 

Procedure 2: 

The product of Example 33, Step B (sec below), namely 6-benzyl- 
10 8-methyl-5,7-dioxo-6jKiihydn>-5H-thia2olo[3,2-c]pyrimidine-2^^ 

(158 mg, 0.50 mmol) (see below) was dissolved in dimethylformamide (4.5 mL). 
Added were 4-fluorobenzyl amine (84 mg, 67 mmol), 1-hydroxybenzotriazole 
hydrate (69 mg, 0.50 mmol) and l-[3-(dimethylamino)propyI]- 
S^thylcaibodiimide hydrochloride (104 mg, 0.54 mmol). The reaction mixture 
15 was stirred overnight at room temperature. The reaction mixture was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
sq)arated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL). The layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 
20 resulting was triturated with ethyl ether and collected by filtration, 0.182g (86%). 

EXAMPLE 31 

6-Benzyl-2-(l-hydroxy«3-phaiyl-prop-2-ynyI)-8-methyl- 
thiazolo[3^]pyruiudme-5,7<>dione 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 

25 thiazolo[3,2-c]pyrimidine-5,7-dione (1.08 g, 4,0 mmol) was taken up in 

tetiahydrofuran (30 mL) and lithium hexamethyldisilazane (6.0 mL, 1 M in 
tetrahydrofuran, 6.0 nraiol) was added over 2 minutes at -70**C, and the reaction 
was allowed to proceed for 2 minutes, then phenylpropargyl aldehyde (0.822 g, 
6.3 mmol) was added, and the reaction was stirred for 13 minutes at -70**C, 

30 ammonium chloride solution was added, and die reaction mixture was allowed to 
slowly warm until the ice in the reaction flask melted and was then partitioned 
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between ethyl acetate (200 mL) and hrine (50 mL). The layers were separate4 the 
Qiganic layer was dried over magnesium sulfate, filtered, and concentrated. The 
residue was filtered through silica gel using mediylrae chloride, dien 
hexanes/ethyl acetate, 70:30. v/v as eluant to give the product, 6-benzyl- 
5 2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl-thia2»lo[3,2-<:]p^ 

5,7-dione, 419 mg, in 2 portions (26%); MS (APa+), m/z (%): 403^(100), 
387.2 (25). 

EXAMPLE32 

6-Ben2yI-8-fonnyl-5,7.dioxo.6,7-dihydro-5H-thia2olo[3^^ 
10 2-carboxyIic add 4-methoxy-beiizylamide 

Step A: Employing the procedure of Example 2, Step E, the product of 
Example 1, Step D, namely 6-benzyl-thiazolo[3,2-c]pyrimidine-5,7-dione (3.56 g, 
13.8 mmol) was taken up in tetrahydrofuran (150 mL), and lithium 
hexamethyldisilazane (21 mL, 1 M in tetrahydrofuran, 6.0 mmol) was added over 

15 7 minutes at -73''C to -70*^0, and the reaction was allowed to proceed for 

1 minute; then 4-methoxybenzyI isocyanate (5.06 g, 31 mmol) in tetrahydrofuran 
(2 mL) was added as rapidly as possible, keeping the temperature below -60°C, 
and the reaction was stirred for 16 minutes at -70^C; ammonium chloride solution 
was added, and the reaction mixture was then partitioned between ediyl acetate 

20 (200 mL) and brine (50 mL). The layers were separated, the organic layer was 

dried over magnesium sulfate, filtered, and concentrated. The residue was filtered 
through silica gel using hexanes/ethyl acetate, 70:30, v/v as eluant to give die 
product as a mixture, 1.044 g, in 2 portions (18%). The product could not be 
purified by trituration with ethyl ether, and was used directly in the next step. MS 

25 (APa+), m/2 (%): 422.1(100), 259.1 (65). 

Stq> B: The product from Step A, (0.523 g, 1.24 mmol) was taken up in 
dimethylformamide (7.5 mL) and phosphorus oxychloride (1 mL) was added and 
the mixture stirred overnight at room temperature. The reaction mixture was then 
heated on the rotary evaporator (no vacuum) at 90°C for 3 hours and was th» 

30 concentrated The resulting dark oil was partitioned between ethyl acetate 

(200 mL) and aqueous sodium bicarbonate/sodium chloride (100 mL), the layers 
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separated, the organic layer dried over magnesiuin sulfate, filtered, and 
concentrated The residue was filtered throu^ silica gel (70-230 mesh) using 
hexanes/ethyl acetate, 1:1, v/v to ^ve the product, 6-benzyl-8-formyl-5,7-dioxo- 
6,7Klihydro-5H-thiazolo[3,2<lpyriimdine-2-carboxyhc ad^ 4-methoxy- 
5 benzylamide, 0.083 g (14,9%). MS (APa+), m/z (%): 450.1(100), 287.1 (80). 

EXAMPLES 33 and 33a 
6-BenzyI-8-methyl-5,7^1ioxo-6,7-dihydiiH5H-thiazoto^ 
2-carboxylic acid (Example 33) 

6-Beiizyl-8-methyl-5,7HUoxo-6,7^1ihydnH5H-thi^ 

10 2-carboxylic acid methyl ester (Example 33a) 

Step A: Employing the procedure of Example 3, Step E, 6-Benzyl- 
8-methyl-thiazolo[3,2-c]pyriniidine-5,7-dione (554 mg, 2.03 mmol) in 
tetrahydrofuran (40 mL) under N2 at -73*'C was treated with lithium 
hexamethyldisilazane (3,05 mL I M in THF, 3.05 mmol). After 3 minutes, methyl 

15 chloroformate was added. After 20 minutes, saturated NH4CI was added and die 
reaction allowed to wann to room temperature. The water layer was removed, the 
organic layer was dried (Na2S04), decanted and evaporated in vacuo to an oil. 
Chromatography on silica gel eluting with Hexane:EtOAc, 3:1 gave 6-benzyl- 
8-methyl.5,7-dioxo-<,7-dihyclro-5H-thiazolo[3,2-c]pyrimidine-2-caA^ 

20 methyl ester (Example 33a) (53%); MS (APa+), m/z (%): 331(100), 273(20). 

6-Benzyl-8-methyl-5,7-4ioxo-^,7-dihydro-5H-thiazolo[3,2<lpyriini^^ 
2-carboxylic acid methyl ester also may be prepared according to the procedure of 
Step A-1 below. 

Step A-1: The product fit)m Exan^le 2, Step B, namely 3-bOTzyl- 
25 6-chloio-5-methyl-lH-pyrimidine-2,4^one, (5.02, 20 mmol) was reacted 

according to the procedure for Example 3, Step A-1, using cesium carbonate in 
place of triethylamine to give (l-ben2yl-5-methyl-2,6-dioxo-l,23.6-tetrahydio- 
pyrimidin-4.ylsulfanyl)-acetic acid methyl ester, 3.165 g (49 %). MS (APa+), 
m/z(%): 321(100), 289(90). 
30 Step A-2: l-Ben2yl-5-methyl-2,6-dioxo-l,23,6-tetrahydro-pyrimidin- 

4-ylsulfanyl)-acetic acid methyl ester from Step A-1 above, 0 320 g, 1 mmol) was 
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rcacted according to the procedure of Example 3, Step A-2 to give benzyl- 
8-methyl-5 J-dioxo-6 J-dihydro-5H-thiazolo[3^-c]pyi^ add 
methyl ester (Example 33a), 0^3 g (61%). MS (APa+), m/z (%): 331(100). 

6-Beii2yl*methyl-S,7^oxo-6,7^lihydro.5H-tli^ 

5 2-carboxylicaGid 

^tsp B: The product from Step A (350 mg, 1.06 mmol) was dissolved in 
tetrahydrofuran (20 mL). To the solution was added methanol (10 mL) and water 
(10 mL). To the solution was added lithium hydroxide hydrate (134 mg, 
3.2 mmol) in water (10 mL). After 10 minutes at room temperature, the reaction 

10 was poured into a separatory funnel of EtOAc and water. Hydrochloric add 

(10 mL of 1 M, 10 mmol) was added. The layers were separated, and the aqueous 
layer was extracted with EtOAc. Hie combined organic layer was washed with 
brine, dried (Na2S04), and evaporated in vacuo to an oil. The material was 
triturated with diethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

15 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (Example 33) (86%); MS (APCI+), 
m/z (%): 317(50), 273(100). 

EXAMPLE 34 

6-Beiizyl-8-methyl-5,7-dioxo-697-4ihydi^5H-tliiazolo[3^^ 

2-caiiM>xylic acid (lH-indol*5*yhnelby])-amide 

6.Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2.c]pyrin(udine^ 

2-carboxylic add (80 mg, 0.25 mmol) was dissolved in tetrahydrofuran (10 mL). 
Added in order were 5-anunomethylindole (43 mg, 0.29 nunol), 
1-hydroxybenzotriazole hydrate (55 mg, 0.41 mmol) and 
l-[3-(dimethylamino)propyI]-3-ethylcarbodiimide hydrochloride (57 mg, 
0.30 mmol). The mixture was stirred for 2.5 hours at room temperature. The 
tetrahydrofuran was evaporated in vacuo and the residue partitioned between 
EtOAc and water, Tht organic layer was washed twice with 1 M HCl, dried 
(Na2S04), and evaporated in vacuo. The residue was chromatographed on silica 
gel eluting with CH2Cl2£tOAc, 9:1. The resulting solid was triturated with 
diethyl ether and dried in a vacuum to give 6-benzyl-8-methyl-5,7-dioxo- 



20 



25 



30 
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6 J-dihydio-5H-thiazolo[3^<]pyiiinidme-2-ca^ acid (IH-indol- 

5- ylmethyl)-aimde (46%); mp 189-191; MS (APCI+). miz (%): 445(20). 273(20), 
130(100). 

EXAMPLE3S 

5 (^Beiizyl-8-iiiethyl-5,7*^ioxo-6,7-dihydro-ffl^ 

2-cart>oxylic acid (thiazol-4-ylmethyl>-aiiiide hydrochloride 

C-Thiazol-4-yl-methylainiiie 

Stq> A: C-Thiazol-4-yl-methylaimne was made from 4-chloromethyl- 
thiazole in 2 steps using the procedure of Culbertson, TJ., Domagala» J^., 
10 Peterson. P.. Bongers. S., Nichols, J.B.; J. Heterocyclic Chemistry 1987;24:1509. 

6- Beiizyl*^methyl-5,7Hlioxo-6,7-4ihydro-5H-thiazolo^^ 
2-carboxylic acid (thiazol-4-ylmethyl)-aiiiide hydrochloride 

Step B: 6-Benzyl-8-methyi-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-clpyrimidine-2-carboxylic acid (333 mg, 1.05 mmol) was dissolved 
15 in dimethylformainide (10 mL). Added in order were 4-aminomethylthiazole 

(138 mg, 1.21 mmol), l-hydroxybenzotriazole hydrate (148 mg, 1.10 mmol) and 

1- [3-(dimethylamino)propyl]-3-ethyIcarixxiiimide hydrochloride (210 mg, 
1.10 mmol). The mixture was stirred for 16 hours at room temperature. The 
dimethylformamide was evaporated in vacuo and the residue partitioned between 

20 EtOAc and water. The organic layer was washed twice with water, twice with 
10% sodium carbonate, then brine. The organic layCT was dried (Na2S04) and 

evaporated in vacuo. The residue was crystallized from ethyl acetate to give 
6-benzyl-8-methyl-5,7-dioxo-67KUhydro-5H-thiazolo[3,2-c]pyrimidine- 

2- carix)xylic acid (thiazo]-4-ylmethyl)-amide (60% yield). The material was 
25 dissolved in tetrahydrofuran (10 mL) and treated with 1 M HCl in diethyl ether 

(1 mL, 1 mmol). Filtration gave 6-benzyl-8-methyl-5,7-dioxo-6.7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (thiazol-4-ylmetfiyl)-amide. 
hydrochloride (91%). MS (APCI+), m/z (%): 413(100), 273(10). 
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EXAMPLE 36 
d.Beiizyl-8-mcthyI-5,7-^oxcHd.7-^ydro.SH.th^ 
2-carfooxyUc acid (pyridin-4.3imethyl)-amide hydrochloride 

The product of Example 33, Step B, namely 6-benzyl.8-methyl-5,7-^oxo- 
5 6 J.dihydn)-5H-thia2olo[3,2H:]pyiimidine-2.cailK>xyli acid, (032 mmol, based 
on amount of starting ester from the previous step) was dissolved in 
tetrahydrofuran (15 mL), and l-hydroxybenzotriazole hydrate (47 mg, 
0.35 mmol), 4-aminomethylpyridine (54 mg, 0.5 mmol) were added. The reaction 
mixture was cooled to zero degrees, and dicyclohexylcaibodiimide (77 mg, 
10 0.37 mmol) was added TTie reaction mixture was allowed to slowly warm to room 
temperature and was then stirred overnight at room temperature. The reaction 
mixture was diluted to 100 mL with ethyl acetate and was washed with saturated 
sodium bicartwnate solution, dried over magnesium sulfate, filtered and 
concentrated. The residue was chromatographed on silica gel (70-230 mesh) using 
15 ethyl acetate as eluant. The product-KJontaining fractions were concentrated and 
treated with HCl gas in ether to give the product as a white solid in 2 portions, 
0.074 g (52%). MS (APa+), m/z (%): 407.1(100). 273.1 (30). 

EXAMPLES 37 and 37a 
6-Benzyl-8-methyl-5,7-dioxo.6,7.dihydro.5H-thiazolo[3^<]pyrimi^ 
20 2.carboxyIic add (6-methoxy.pyridin.3-ylmethyl)-amide (Example 37); and 
d-BeiizyI-8-methyI-5,7Hlioxo-6,7-dihydro-5H.thiazolo[3^^ 
2-carboxylic add (6-methoxy-pyridin-3-ylmethyI)-amide hydrochloride 
(Example 37a) 

The product of Example 33, Step B, namely 6-benzyl-8.methyl-5,7.dioxo- 
25 6,7.dihydro-5H-thiazolo[3,2.c]pyrimidine-2.carboxylic acid (158 mg, 0,5 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 2.methoxy- 
4-aminomethylpyridine (73 mg, 0.54 nmiol), l-hydroxybenzotriazole hydrate 
(68 mg, 0.5 mmol) and l.[3.(dimethylanuno)propyl]-3.etfiylcart)odiiinide 
hydrochloride (102 mg, 0.53 mmol). The mixture was stirred for 3 days at room 
30 temperature. The reaction mixture was partitioned between ethyl acetate (200 mL) 
and water (100 mL). The organic layer was washed witfi water (100 mL), 
saturated sodium bicarbonate solution (50 mLX and brine (50 mL). The layers 
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weie separated, and the CMganic layer was dried over magnesium sulfate, filtered, 
and evaporated in vacuo. The residue was chromatogFaphed on silica gel 
(70-230 mesh) using ethyl acetate as eluant The product-containing fractions 
were concentrated and the residue triturated wifli ethyl ether/ethyl achate to give 

5 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3^-c]pyrimidine 
2-cart)oxylic acid (6-methoxy-pyridin-3.ylmethyl)-amide, 41.7 mg, (19%) 
(Example 37). Treatment of die mother liquors with HCl gas in ethyl etiier gave 
6-benzyl-8-methyl-5,7-dioxo.6J-<iihydro-5H-fliia2olo[3,2.c]pyrimidine- 
2K:arboxylic acid (6-methoxy-pyridin-3-ylmethyl>amide hydrochloride 

10 (Example 37a), 45 mg (19%). MS (APa+), miz (%): 437.2(100), 273.1 (70). 

EXAMPLE38 

6-Beii2yl-8.methyI-5J-dioxo-6,7-dihydro-5H-thiazoloI3^]pyrii^^ 
2>carboxyIic add (imidazo[24-b]thiazol-6-yimethyl)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 
C-imidazo[2,l,*]thiazol-6-yl-methyIamine(122 mg, 65 mmol), 
1-hydroxybenzotriazole hydrate (72 mg, 0.53 mmol) and 
l-[3-(dimethylamino)propyl]-3«ethylcarbodiimide hydrochloride (96 mg, 

20 0.50 mmol). The mixture was stined for 3 days at room temperature. Hie reaction 
mixture was concentrated at 60^*0 on the rotary evaporator. Hie residue was 
partitioned between ethyl acetate/tetrahydrofiiran, 1:1, v/v, (200 mL) and wata* 
(250 mL). The layers were separated, and the organic layer was washed with 
saturated sodium bicartx>nate solution, the layers were separated and the organic 

25 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was chromatographed on silica gel (70-230 mesh) using ethyl acetate as eluant 
The product-containing fractions were concentrated and the residue triturated with 
ethyl ether/ethyl acetate/tetrahydrofuran to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 

30 (imidazo[2,l-b]thia2ol-6-ylmethyl).amide, 143 mg (63%). MS (APa+) m/z (%): 
452.1(100), 273,1(70). 
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EXAMFLE39 
6.Beiizyl-8-iiieUiyl-5,7^oxo.6,7.dihydro-5H-tliiazolo[3 
TroabaxyUc add (l-niethyHH-pyiBM»l-4-ylmethyl)-ainide 

The inodact of Example 33, Step B, namely 6-benzyl-8-meAyl-5,7-dioxo- 
5 6 J-dihydio-5H-thiazolo[3,2<]pyriinidine-2-caiboxylic acid (158 mg, 0.5 mmd) 
was dissolved in dimefliylfonnamide (4.5 mL). Added were C-(l-med)yl-lH- 
pyra2ol-4-yl)methylaniine (56 mg, 51 mmol), l-hydroxybenzotriazole hydrate 
(71 mg, 0.53 mmol) and l-[3-(dimethylamino)piopyl>3-ethylcari)odiimide 
hydrochloride (96 mg, 0.50 mmol). The mixture was stined for 3 days at room 
10 ten^)erature. The reaction mixture was concentrated at 58*C on the rotary 

evaporator. The residue was partitioned between ethyl acetate (200 mL) and water 
(200 mL). The layers were separated, and the organic layer was washed widi 
saturated sodium bicarbonate solution (100 mL), the layers were separated and the 
organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. Tlie 
15 residue was chiomatographed on silica gel (70-230 mesh) using ethyl acetate as 
eluanL The product-containmg fiactions were concraitrated and the residue 
triturated with ethyl elher to give 6-baizyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic add (l-metfiyl-lH-pyrazol-4-ylmethyl)- 
amide, 133 mg (65%). MS (APa+), m/z (%): 410.2(100), 273.1 (80). 

20 EXAMPLE 40 

6-BeMyl-*-methyl-S,7-Kiloxo-6,7-dihydKH5H-thia2olo(3^]pyriinidi^ 

2-carboxylic add pr(^2-ynylaniide 

The product of Example 33. Step B, namely 6-ben2yl-8-mettiyl-5,7-diaxo- 
6,7-dihydio-5H-tiuazolo[3,2-c]pyrimidinc-2-caiboxylic acid (157 mg, 0.5 mmol) 

25 was dissolved in dimethylformamide (5 mL). Added were iHopargyl amine 
(46 mg, 83 mmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 
l-[3-(dimediylamino)propyl]-3-ethylcariM)diimide hydrochloride (98 mg, 
0.51 mmol). The mixture was stirred for 3 days at room tenq)erature. The reaction 
mixture was concentrated on the rotary evaporator. Tlie reaction mixture was 

30 partitioned between ethyl acetate (200 mL) and saturated sodium Wcaibonate 

solution (100 mL), and the layers were separated. The argiamc layw was washed 
with 10% citric acid solution (50 mL) and brine (50 mL) die layers were separated 
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and the organic layer dried over magnesium sulfate, filtered, and evj^ioraied in 
vacuo. The residue was triturated with ethyl ether/etiiyl acetate to give 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2K:]pyrimidine-2-^ acid 
pn)p-2-ynylamide, 49 mg (28%)- MS (APa+), m/z (%): 3542(15), 273,2 (20). 

5 EXAMPLE41 

6-BenzyI-8-methyl-5,7-dioxo-6,7-dihydro-5H.thiazoIo[3;^c]pyr^ 
2-carboxyUc acid (6.methyl-pyridui.2-ylmethyl)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl«5,7-dioxo- 
6,7-dihydix>-5H-thiazolo[3,2-c]pyrimidine-2-cart)oxylic acid (134 mg, 0.42 mmol) 

10 was dissolved in dimethylformamide (6 mL). Added were 2-methyl- 

6-aminomethyl pyridine (55 mg, 45 mmol), l-hydnoxybenzotriazole hydrate 
(57 mg, 0.42 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 
hydrochloride (84 mg, 0.44 nmiol). The mixture was stirred overnight at room 
temperature. The reaction mixture was concentrated on the rotary evaporator at 

15 58°C. The residue was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution (100 mL) and brine (50 mL), the layers 
were separated, and the organic layer dried over magnesium sulfate, filtered, and 
evaporated in vacuo. The residue was trimrated witfi hexanes/ethyl acetate to give 

20 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-^]p^ 

2-caiboxylic acid (6-methyl-pyridin-2-ylmethyl)-amide, 119 mg (67 %). MS 
(APa+), m/z (%): 421.2(100). 

EXAMPLB42 

6-BeDzyl-8-methyl-5,7-dioxo-6,7-difaydro-5H-tfaiazolo[3>c]pyi^ 
25 2-carboxyUc add (2,l^benzothiadiazol-5-ylmethyl)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-meAyl-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-cart)oxylic acid (164 mg, 032 mmol) 

was dissolved in dimethylformamide (6 mL). Added were 

C-b»izo[l,2,S]thiadiazol-5-yl-methyl amine hydrochloride (104 mg, 52 mmol), 
30 1-hydroxybenzotriazole hydrate (71 mg, 033 mmol) and 

l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrodiloride (104 mg. 
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0.52 nnnol). The mixture was stiired ovemigfht at room temperatuie. The teaction 
mixture was concentrated on Ihe rotary evaporator at 58**C. The residue was 
partitioned between ethyl acetate (200 mL) and water (100 mL), and the layers 
were separated. The organic layer was washed with saturated sodium bicarbonate 

5 solution (ICQ mL) and brine (50 mL), the layers were sqiarated, and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was trituiBted with ethyl ether/ethyl acetate to give 6-ben2yl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2<]pyrimidine-2.caiboxylic acid (2»13- 
benzothiadiazol.5-ylmethyl)-amide, 169 mg (70%). MS (APa+), m/z (%): 

10 464.2(100). 

EXAMPLE43 

6-Benzyl-8-methyl.5,7.dioxo-6,7^1lhydro-5H-thiazolo[3,2H:lpyrim 
2-carboxylic acid 3,4-difluoro-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydit)-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (105 mg, 0.33 nunol) 
was dissolved in dimethylformamide (3 mL). Added were 3,4-difluorobenzyl 
amine (50 mg, 35 namol), 1-hydroxybenzotriazole hydrate (45 mg, 0.33 nunol) 
and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (66 mg, 
0.35 nunol). The mixture was stirred overnight at room temperature. The reaction 

20 mixture was concentrated on the rotary eviq^orator. The residue was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL), the layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 

25 was triturated with hexanes/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-diflucHO- 
benzylamide, 105 mg (72%), MS (APa+), m/z (%): 442.1(100). 273.1 (100). 
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EXAMPLES 44 and 44a 
6-benzyl*8-methyl-5,7-dioxo-6,7-dihydro-^^ 
2-carboigrIic add (pyridin-3-yliiiethyl>«niide (Example 44) 

6-Beiia7l-8-methyI-5,7-dioxo-6,7*^ydro«5H-thi 
5 Z-carhoxyUc add (pyridin-3-yiiiiethyl)-aiiude hydrodiloride (Example 44a) 
The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydn)-5H-thiazolo[3,2-clpyriniidine-2-caiboxylic acid (156 mg, 0.49 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 3-aminomethylpyridine 
(74 mg, 69 mmol), 1-hydroxybenzotiiazole hydrate (71 mg, 0 J3 mmol), and 

10 l-[3-(dimethylamino)propyl]-3-ethylcai1)odiimide hydrochloride (99 mg, 

0.52 mmol). The reaction mixture was stirred ovemigtit at room traiperature. T^e 
reaction mixture was partitioned between ethyl acetate (300 mL) and water 
(100 mL), and the layers were separated. The origanic layer was washed with 
saturated sodium bicarbonate solution, the layers were separated and the organic 

15 layer dried ov^ magnesium sulfate, filtered, and evaporated in vacuo. The 

resulting oil began to crystallize on standing. The oil/solid was taken up in ethyl 
acetate, filtered, concentmted to dryness, and triturated wiA hexanes/ethyl acetate. 
The resulting solid, 6-ben2yl-8-methyl-5,7.dioxo-6,7-dihydro-5H- 
thiazoio[3,2-c]pyiimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide 

20 (Example 44) was collected by filtration, 140 mg (70%). The oil from the 

concentrated mother liquors was taken up in tetrahydrofuran and treated with HCl 
gas in ethyl ether to give the hydrochloride, 35 mg (Example 44a) (7.9%). MS 
(APa+), m/z (%): 407.2(100), 273.1 (50). 

EXAMPLE 45 

25 6-Beiizyl-8-methyl-S,7-dioxo-6,7-dihydro-SH-thiazolo[3,2-c]pyrim 
2-carboxyIic acid (piperidin-4-ylmethyl)-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine-2-carboxylic add (157 mg, 
0.50 mmol) was dissolved in dimethylformamide (3 mL). Added were 
30 4-aminomethyl-N-tert-butyloxycarbonylpipmdine (1 13 mg, 53 mmol), 
1-hydroxyb^izotriazole hydrate (71 mg, 0.53 mmol) and 
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l-[3-<daimethylaiimo)propyl]-3-ethylcai^^ hydrochloride (105 mg, 
0.55 mmol). The reaction mixture was stined overnight at room temperature. The 
reaction mixture was partitioned betwera ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
5 saturated sodium bicarbonate solution (100 mL), the layers were separated, and 
die organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. 
The resulting oil slowly crystallized on standing. This was used direcdy in the 
next step. MS (APa+), m/z (%): 513.3(1), 4573 (15), 413.3 (40). 

Step B: The product of Exanq>le 45, Step A, 230 mg, 45 mmol, was takm 

10 up in dichloromethane (20 mL), and HCI gas was bubbled in for about 2 minutes, 
and the flask was stoppered and allowed to stand overnight at room tenq)erature. 
The reaction mixture was concentrated to a foam, and ethyl ether was added. The 
resulting solid was collected by filtration. The solid was very hygroscopic and 
turned to a gum that solidified on standing, 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (piperidin- 
4-yhnethyl>amide hydrochloride, 116 mg (56%); MS (APCI+), m/z (%): 
4133 (100). 

EXAMPLE 46 

6-BenzyI-8-methyl-5,7-dioxo-^,7Miihydro-5H-thia2olo[3^]pyriinidi^ 

20 2-carboxyUc acid 3-fluoro-4-methoxy-benzyIainide 

The product of Example 33, Step B, namely 6-ben2yl«8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine-2Tcarboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 3-fluoro- 
4-methoxybenzyl amine (80 mg, 52 nmiol), 1-hydroxybenzotriazole hydrate 

25 (71 mg, 0.53 mmol) and l-[3-(dimediylamino)propyl]-3-ediylcaibodiimide 

hydrochloride (102 mg, 0.53 nmiol). The reaction mixture was stined 3 days at 
room temperature. The reaction mixture was partitioned between ethyl acelate 
(200 mL) and water (100 mL), and die layers were separated. The organic layer 
was washed with saturated sodium bicarbonate solution (100 mL), the layers were 

30 separated, and the organic layer dried over magnesium sulfate, filtered, and 

evaporated in vacuo. The residue was filtered through silica gel (70-230 mesh) 
using hexanes/etiiyl acetate, 7:3, v/v, as eluant The product-containing fractions 
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were concentrated and the residue triturated with ethyl ether. The resulting solid, 
6-benzyl-8-methyl-5J-<iioxo-6.7-dihydro.5H-tWa2olo[3,2<]p^ 
2-carboxylic acid 3-fluoro-4-methoxy-benzyIamide, was collected by filtration, 
53 mg (23%). MS (APa+). m/z (%): 454.2 (80), 273^ (100). 

5 EXAMPLE47 

6-Bcnzyl.8-methyl-5,7^1ioxo-«,7-dlhyditHSH.thi^^ 
2-carboxylic add (pyridm-2-ylmethyI)-amlde hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5 J.dioxo-6,7-dihydro-5H-tWa20Io[3;2-c]pyrimidme-2-carboxyUc acid (183 mg, 

10 0.58 mmol) was dissolved in tetrahydrofuran (30 mL). The reaction mixture was 
cooled to 0°C, 2 drops of dimethylfonnamide were added, then oxalyl chloride 
(0.2 mL, 2.29 mmol) was added, and the mixture was stirred at O^'C under an 
atmosphere of nitrogen gas for 10 minutes. Then the reaction mixture was allowed 
to warm to room temperature, stirred ten minutes, and then concentrated to an 

15 oil/solid without headng. This material was used directly in the next step. 

Step B: To the product from Example 47, Step A, (146 mg, 0.44 mmol), 
was added under a nitrogen atmosphere, 2-aminomediyl pyridine (68 mg, 
0.63 mmol) in pyridine (3 mL), The reaction mixture was stirred 30 minutes, and 
then water was added, and the resulting mixture was extracted with ediyl acetate. 

20 The ethyl acetate solution was washed with water and brine and dried over 

magnesium sulfate, filtered, and concentrated to an oil. Water was added to the oil 
and decanted. The oil was taken up in tetrahydrofiiran and dried over magnesium 
sulfate. The process of washing with water and drying was repeated twice more to 
remove pyridine. The resulting brown solid was chromatographed on silica gel 

25 (70-230 mesh) using ethyl acetate as eluant The product-containing fractions 

were concentrated, the residue triturated with hexanes/etiiyl acetate to give an off- 
white solid. The solid was taken up in tetrahydrofuran and treated with HQ gas in 
ethyl etiier. The resulting solid was collected by filtration, 6-ben2yl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-tiuazolo[3,2-c]pyiimidine-2-caiboxylic add (pyridm- 

30 2-ylmethyl)-amide hydrochloride, 73 mg (44%). MS (APa+), m/z (%): 
407.1 (100), 331.1 (50). 
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EXAMFLE48 

6-Beiizyl-8-iiiethyl*5,7-dioxo-d,7-dibydro-ffl^ 
2-carboi^Iic acid 4-meihyl-beiizylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5 J-<fioxo- 
5 6,7-dihydio-5H-thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid (158 mg, 0.50 mmol) 
was dissolved in dimcthylfonnamide (4 mL), Added were 4-methylbenzyl amine 
(61 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 030 mmol) and 

1- [3-(dimethylamirio)propyll-3-ethylcarbodiimide hydiocUoride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature, Ihe reaction 
10 mixture was concentrated on the rotary ev^orator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution, die layers were separated, 
and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
15 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3,2-clpyriniidine- 

2- cari3oxylic acid 4-methyl-benzylamide, 141 mg (67%). MS (APCI+), m/z (%): 
420-2 (100). 

EXAMPIJE49 

6-Ben2yl-8.methyl-5,7-dioxo-6,7.dihydro-5H-thiazolo[3;^^]pyii^ 

20 2-carboxylic acid 4-trifluoromethyl-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2K:]pyriinidine-2-<:arboxyU^ acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-trifluonimediylbenzyl 
amine (88 mg, 50 mmol), l-hydn>xybenzotriazole hydrate (68 mg, 0^ mmol) 

25 and l-[3-(dimethylamino)propyl]-3-ediylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 

30 and the organic layer dried over magnesium sulfate, filtered, and evqyorated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-<:]pyrimidine- 
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2-cail)Oxylic acid 4-trifluoromethyl-ben2ylaimde, 154 mg (65 %). MS (APa+), 
m/z (%): 474^ (100), 3713 (30), 

EXAMPLE SO 
6-Beii^l-8-metfayl-S,7-^oxo*^J-dihydro-5H-thi^ 
S 2-cariN>xyIic add 4-cliloro-beii^laiidde 

. The product of Example 33, Step B, namely 6-benzylr8-methyl-5,7-dioxo- 
6 J*dihydn>-SH-tiiiazolo[3,2-c]pyrimidine-2-caiboxylic acid (158 mg, 050 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 4-chlorobenzyl amine 
(71 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) and 
10 l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution; the layers were separated 
15 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2- carboxylic acid 4-chloro-benzylamide; 170 mg (77%). MS (APCI+). m/z (%): 
440.1 (100). 442.1 (50). 

EXAMPLE 51 

6-Beiizyi-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyrii^ 
2<arboxylic add 4-trifluoromethoxy-beiizylaiiiide 
The product of Example 33, Step B, namely 6-baizyl-8-methyI-5 J-dioxo- 
6,7-dxhydn)-5H-tiuazolo[3,2-c]pyrimidine-2-carboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 
4-trifluormethoxybenzyl amine (96 mg, 50 mmol), 1-hydroxybrazotriazole 
hydrate (68 mg, 0.50 mmol) and l-[3-(dimethylamino)propyl]- 

3- ethylcarbodiimide hydrochloride (100 mg, 0 J2 mmol). The mixture was stirred 
overnight at room temperature. The reaction mixture was concentrated on die 
rotary evaporator. The residue was partitioned between ethyl acetate and water. 
The layers were separated, and the organic lay^ was wadied with saturated 
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sodium bicarbonate solution. The layers were separated and the orBanic Izyer 
dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2-K;]pyrimidine-2-<»^ add 
5 4.tiifluoromethoxy-ben2ylamide; 191 mg (80%). MS (APa+). m/z (%): 
490.2 (100), 273.2 (50). 

EXAMPLE 52 

6.Benzyl-8-methyI-5,7.dioxo-6,7.dihydro.5H-tbiazolo[3^]pyri^ 
2-carboxylic acid (2-methyl-thiazol-4-ylmethyl)-amide bydrochloride 

10 C-(2-Meihyl-thiazoM-yI)-methylamine 

Step A: C-(2-Methyl-thiazol-4-yl)-niethylamine was made finom 
4-chloiomethyl-2-methyl-thiazole in 2 steps using the procedure of 
Culbertson TP, Domagala JM, Peterson P, Bongers S, Nichols JB; J. Heterocyclic 
Chemistry mi, 24, 1509. 

15 6-Beii^l-8-methyl-5,7^ioxa-6,7-dihydnHSH-thiazoloP 

2-carboxyIic acid (2-methyl«thiazol-4-yhnethyl)-amide hydrochloride 

StepB: 6-Benzyl.8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid was treated as in Example 35, Step B 
with C-(2-Methyl-thiazol-4-yl)-methylamine. The finee base crystallized from 
20 ethyl acetate. The HCl salt made as in Example 35, Step B gave 6-benzyl- 
8-methyl-5,7-dioxo-6,7Kiihydro-5H-thiazolo[3,2-c]pyriim.dine-^ 
(2-methyl-thiazol-4-ylinethyl)-amide hydrochloride (45%); MS (APCI+), m/z 
(%): 427(100), 169(25), 

EXAMPLE 53 

25 8*Methyl-tliiazolo[3,2«c]pyrimidine-5,7-dione 

Hie product of Example 2, Step D, namely 6-benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (1.00 g, 3.67 mmol) was dissolved in benzene 
(25 mL). Aluminum chloride (2.00 g, 15 mmol) was added, and the mixture 
heated at reflux for 16 hours. The warm mixture was poured over ice and stirred 

30 until the ice melted. The resulting yellow solid was filtered and rinsed with water. 
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The solid was triturated with diediyl edier then dried in vacuo at SO^C far 
16 hours to give 8-niethyl-thiazolo[3^K:]pyriinidiiie-5,7-dione (83%). mp 
>230°C. MS (APa+), m/z (%): 183(100), 140(20). 



EXAMPLE54 

5 8-MethyI-5,7Hiioxo^,7-dlhydi^SH-thiazolo[3>clpy^ 
add 

The product from Example 3, Step A, namely 6-benzyl-8-methyl- 
5,7«dioxo-6,7-dihydro-5H-tWazolo[3,2-c]pyrimidine-2-carboxylic acid mettiyl 
ester (4.0 g, 12 mmol) was dissolved in benzrae (115 mL). Aluminum cUoride 

10 (6.4 g, 48 mmol) was added and the suspension heated at reflux for 21 hours. The 
warm mixture was poured over ice and stirred until the ice melted. The solid was 
filtered. The solid was suspended in water and 1 M sodium hydroxide (1.1 eq.) 
was added The mixture was stirred for 90 minutes, then filtered. The filtrate was 
treated with 1 M hydrochloric acid (1.1 eq.). The resulting solid was isolated and 

15 dried in vacuo at 50°C to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (99%). mp >205° C. MS (APCI+), 
m/z (%): 227(25), 183(100), 139(20). 

EXAMPLE 55 

4.I2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-S,7-dioxo-7H- 
20 thiazolo[3^c]pyrimidin-6-ylmethyl]-beiizoic acid 

8-Methyl-5,7-dioxo.6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2H»rb^ 
add 4-methoxy-benzylamide 

Step A: The product of Example 54 (10.0 g, 41 mmol) was dissolved in 
dimethylformamide (300 mL). To the solution was added l-hydroxybenzotriazole 

25 hydrate (6.08 g, 45 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 
hydrochloride (10.2 g, 53 mmol), then 4-methoxybenzylamine (5.9 mL, 
45 mmol). The mixture was stirred for 22 hours at room temperature. The 
dimethylfonnamide was removed in vacuum at 60^C. The residue was stirred in 
water for 30 minutes then filtered. The resulting solid was stiired with 10% 

30 aqueous sodium carbonate for 30 minutes. The mixture was filtered and rinsed 
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with water, then vacuam dried at 45*^: for 16 hours to give 8-iiiethyl-5,7-<fioxo- 
6 J-dihydi6-5H-thiazoloP,2-clpyriniidine-2-caibo3tylic arid 4-ni^oxy- 
benzylamide (77%). MS (APa+). m/z (%): 346(100), 303(30), 277(45). 

4-MethyIbaizoic acid tert-butyl ester 

5 Step B: To a solution of pyridine (125 mL) and teit-butanol (125 mL, 

1.31 mole) was added 4-niethylbenzoyl chloride (171 mL, 1.29 mole). The 
reaction was stirred at room temperanire for 88 hours, tfien poured into water 
(325 mL) and EtOAc (325 mL). The layers were separated. This EtOAc layer was 
washed with 0.5 M HCl (3 x 200 mL), water (200 mL), aqueous sodium 

10 bicarbonate, and brine. The solvent was evaporated in vacuo to give the crude 

ester. Hie material was dissolved in hexanes (250 mL) and passed through silica 
gel eluting with additional hexanes. The solvent was evaporated in vacuo to give 
4-methylbenzoic add tert-butyl ester (96%). ^H-NMR (CDCI3) 5 7.87 (d, 2H), 
7.20(d, 2H), 2.39(s, 3H), 1.58(5, 9H). 

15 4.BromometbyIbenzoic add tert-butyl ester 

Step C: The product from Example 55, Step B (50.0 g, 0.26 mole) was 
dissolved in carbon tetrachloride (250 mL), N-Bromosuccinimide (463 g, 
0.26 mole) was added followed by benzoyl peroxide (0.6 g, 0.0026 mole). The 
mixture was heated at reflux for 4 hours. The cooled reaction was filtered, rinsing 

20 the solid with hexanes. TTie combined filtrate was washed with aqueous sodium 

bisulfite, and 0.5 M sodium hydroxide. The organic layer was dried (Na2S04) and 
passed through silica gel eluting with hexanes. The solvent was removed in vacuo 
to give 4-bromomethylbenzoic acid tert-butyl ester (72%). TTie material could be 
crystallized from methanol; mp 46-48; ^H-NMR (CDQs) 5 7.95(d, 2H). 

25 7.41(d, 2H), 4.50(s, 2H), 1.59(s, 9H). 

4-[2-(4-Medioxy-beDzylcarbaraoyl>8-methyl-5,7-dioxo-7H- 
tliiazolo[3^]pyrimidin-6-ylmethyl]-benzoic add tot-butyl esto- 

Step D: The product from Example 55, Step A (10.0 g, 29.0 mmol) was 
suspended in dimethylfoimamide (300 mL). Cesium carbonate ^.55 g. 
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29.3 mmol) was added followed by the product of Exanqile 55, Step C, namely 
4-Bromoniethylben2oic acid tert-butyl ester (7.86 g, 29,0 mmol). After 17 hours, 
the dimethylformamide was removed in a vacuum at 70^C. The residue was 
mixed with tetrahydiofuran and filtered through a pad of Celite over silica gel 
5 elating with additional tetrahydrofuian. The filtrate was evaporated in vacuo to an 
oil. The material was purified by chromatography on silica gel, eluting witti 
CH2Cl2:tetrahydrofuran (19:1) to give 4-[2-<4-methoxy-benzylcarbamoyl>- 
8-methyl-5,7.dioxO"7H-thiazolo[3^-c]pyrimidin-6-ylmethyl]-benzoic acid tert- 
butyl ester (80%). MS (APCI+). miz (%): 536(35), 480(100), 317(80). 

10 4.[2-(4-Methoxy-benzylcarbamDyI)-8-methyl-5,7-dioxo-7H- 
thiazolo[392-c]pyrimidin-6-ylmethyl]-beiizoic add 

Step E: The product from Example 55, Step D (12.2 g. 22.8 mmol) was 
dissolved in trifiuoroacetic acid (100 mL) and stirred at room temperature for 
1.5 hours. The solvent was removed in vacuo at 40''C. The resulting oil 

15 crystallized in tetrahydrofuran. The tetrahydrofuran was evaporated in vacuo. The 
solid was triturated with diethyl ether, then vacuum dried at 45X to give 
4-[2-(4-methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid (80%); mp >210° C; MS 
(APCI+). m/z (%): 480(10), 317(100). 

20 EXAMPLE 56 

4-[2-(4-Methoxy-beii2grlcarbamoyl)-8-methyl«5,7-dioxo-7H- 
thiazolo[3^c]pyrimidin-6-ylmethyI]-beiizoic add sodium salt 

To the product of Example 55, Step E (1.05 g, 2.19 namol), suspended in 
ethanol (120 mL) was added 1 M sodium hydroxide (2^ naL, 222 nraiol). After 

25 20 minutes, water (2 mL) was added to complete the solution. TTie solution was 
filtered and the filtrate evaporated to a white solid The material was triturated 
with ethanol (10 mL) and rinsed twice with diethyl ether. The solid was vacuima 
dried at 55*'C for 18 hours to give 4-[2-(4-methoxy-benzylcaibamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt 

30 (95%); MS (APa+). m/z (%): 480(20). 317(100). 
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EXAMPLE57 
4-[2-(4-Methoxy-beiiZ3lcarbamoyl)-8-methyl-5,7 
thiazolo[3,2-c]pyriii]idin-^ylmethyI^bei^ add 2-diinethylaiiiino-ethyl 
ester hydrochloride 

5 The product of Example SS, Step E was treated as in the procedure of 

Example 55, Step A using NJN-dunethylaminoetiianoL The ciude product was 
dissolved in ethyl acetate/tetrahydrofiiran and washed with water, 10% aqueous 
sodium carbonate and brine, dried (NasS04) and ev^oraled to the fiee base. The 
material was dissolved in tetrahydrofuran and treated with 1 M HCl in diethyl 
10 ether (1.2 equivalents). The resulting solid was filtered and rinsed with diethyl 
ether, then vacuum dried to give 4-[2-(4-methoxy-ben2ylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 
2-dimethylamino-ethyl ester hydrochloride (67%); MS (APa+), na/z (%): 
551(100), 317 (30). 

15 EXAMPLE 58 

4-[2-(4-FIuora-benzylcarbamoyl)-8-methyl-5,7Hiioxo-7H- 
thiazolo[3^-c]pyriinidin*6-yhnethyl]-beiizoic acid 

8-Methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^c]pyruiiidine-2^aui^ 

acid 4-fluDrD*beiizylamjde 

20 Step A: 8-Methyl-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2-c3pyrimidine- 

2-carboxylic acid was treated as in Example 55, Step A using 4-fluoro- 
benzylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide (99%); MS 
(APCI+), m/z (%): 334(100), 291(50), 265(95). 

25 4-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3^c]pyrimidui-6-ylmethyl]-benzoic add tert-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
th]azolo[3,2-c]pyriniidin-6-ylmethyl]-benzoic acid tert-butyl ester (63%); MS 
30 (APCI+). m/z (%): 524(35). 468(100), 317(55). 
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4-[2^4-nuoro-beiizylcarbamoyO-8-methyN^^ 
thiazoIo[3^]pyriiKudin-6-ylniethyl]-bmzoic add 

Step C: Hie product ftom Step B was treated as in Example 55, Step E to 
give 4-[2-(4-fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
5 thiazolo[3^-c]pyrixnidin-6-ylmethyl]-benzoic acid (93%); MS (APa+), m/z (%): 
468(100X 317(50). 

EXAMPLE59 

4-[2-(4*Fluoro-benzylcarbamoyl)*8-methyl-S,7-dioxo-7H- 
thiazolo[3^]pyriiiiidiii-6-ylmethyl>beiizoic acid Sodium Salt 

10 4-[2K4-Huorchbenzylciarbainoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl]-ben2oic acid was treated as in Example 56 
to give 4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo«7H- 
thiazo]o[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt (85%); MS 
(APCI+), m/z (%); 468(30), 317 (100). 

15 EXAMPLE 60 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo*7H- 
thiazolo[3^]pyrii]]idin-6-ylmethyI]-benzoic acid 2-dimethyiamincHethyl 
ester 

4-[2-(4-Fluoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
20 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid was treated with NJ^- 

dimethylaminoethanol as in Example 57. The crade compound was dissolved in 
ethyl acetate and washed with water and 10% aqueous sodium carbonate, dried 
(Na2S04) and ev£q[>orated. The residue was chromatographed on silica gel eluting 
with ai2Cl2:MeOH 9:1 to give 4-[2.(4-fluoro-benzylcarbamoyl>-8-methyl- 
25 5,7-dioxo-7H-duazolo[3,2-clpyrimidin-6-ylmethyl]-bwizoic acid 

2-dimethylamino^thyl ester (30%); MS (APa+), m/z (%): 539(100), 388(15), 
317(20). 
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EXAMPLE 61 
4-[2-(4-F1uoro-beiizylcarbamoyl)-8-m 

thia2olo[3^]pyriiiddin-6-ylm^yl]-b»izoic acid 2-dimethylaiiiino-ethyl 
ester hydrochloride 

5 TTie product of Example 60 was dissolved in tetrahydrofuran and treated 

with 1 M HCl in diethyl ether (1.2 equivalents). The resulting solid was filtered 
and rinsed with diethyl ether, then vacuum dried to give 4-[2-(4-fluort)- 
benzylcaibamoyl)-8-methyl-5J-dioxo-7H-thia2olo[3,2<]pyrimidin-^^^ 
benzoic acid 2-dimethyiamino-ethyl ester hydrochloride (41%); MS (APa+), m/z 

10 (%): 539(100), 388(20), 317(40). 

EXAMPLE 62 

4-{8-MethyI-5,7.dioxo.2-[(pyridui^ylmethyI)-carbamoyl]-7H- 
thiazoIo[3,2-c]py^ialidin-6-ylmethyl^benzoic acid trifluonnacetate 

8-Mcthyl-5,7^ioxo-6J-dihydro-5H.thiazolo[3>c]pyriini 

is acid (pyridfai-4-ylmethyl)-amide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydrD-5H-thiazolo[3,2-c]pyriniidine- 
2-carboxylic acid was treated as in Example 55. Step A using C-pyridin-4-yl- 
methylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide (82%); MS (APa+), 

20 m/z (%): 317(100), 274(50), 248(95). 

4-{8-Methyl-5,7^ioxo-2-[(pyridin.4-ylmethyl)-carbamDyI]-7H- 
thia2olo[3^-c]pyriniidin-6.ylmethyl}-benzoic acid tcrt-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give 4-{ 8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyI)-carbamoyl]-7H- 
25 thia2olo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid tert-butyl ester (47%); MS 
(AP+) m/z (%): 507(100). 451(35), 317(35), 147(40). 
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4-{8-Methyl-5,7-dioxo-2-[(pyridiii-4-yIiiiet^ 
thiazolo[3^c]pyriiiiidiii-6-yline add trifluoro-acetate 

Step C: The product £roin Stq) B was treated as in Example SS, Step E. 
Trituration with diethyl ether, ethyl acetate and again with diethyl ether gave 
5 4-{8-methyl-5J-^oxo-2-[(pyridin-4-yhneihyl)-caAamoyl]-7^^ 

thiazolo[3^-c]pyriniidin-6-ylmethyl}-benzoic acid trifluoro-acetate (93%); MS 
(APCI+), m/z (%): 451(40), 317(100), 135(30). 

EXAMPLE 63 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmettyl)-carbamoyI]-7H- 
thiazolo[3^c]pyrimidin-6-ylmethyl}-beiizoic acid l-dimethylamino-ethj^ 

ester dihydrochloride 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-yimethyl)-caibamoyl3-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl} -benzoic acid trifluoro-acetate was treated as 
in Example 57. The crude product was dissolved in water and sodium bicarbonate 
was added until pH 8. The aqueous layer was extracted with ethyl acetate and 
ethyl acetate/tetrahydrofuran. The combined organic layers were washed with 
water, 10% sodium carbonate, and brine then evaporated to a foam. The material 
was chromatographed on silica gel eluting with tetrahydrofuran to give the ftee 
base. The foam was dissolved in tetrahydrofuran and treated with 1 M HCl in 
diethyl ether (2.06 eq.) to give 4-{8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)- 
caibamoyl]-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid 
2-dimethylamino.ethyl ester dihydrochloride (93%); MS (APa+), m/z (%): 
522(100), 388(20), 317(40), 135(20). 

EXAMPLE 64 

25 8-Methyl-6-(2-methyI-thiazoI-4-ylmethyl)*5,7Hlioxo-6,7^ 

thiazolo[3^c]pyrimidine-2-carboxylic acid 4-fluoro*beiizylainide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine- 
2-cart)0xylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 2-methyl-4-bromomethyl-thiazole. The crude product was chromatographed 
30 with silica gel eluting with CH2Cl2:tetrahydiofiiran 9:1 to give 8-mediyl- 
6-(2-methyl-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydn>-5H- 
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thiazolo[3^-clpyiiinidiiie-2-caiboxyUc acid 4-nuoro-ben2ylaniide (37%); MS 
(APa+), m/z (%): 445(100). 294(80). 

EXAMPLE 65 

2-C)Woro-4-[2-(4-fluoro-beiizylcarbaiiioyl)<*-iiiethyl-S,7-^ 
thiazolo[3^c]pyriiiiidiii-6-ylmethyl]-baizoic acid methyl ester 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3;i-c]pyriniidiiie- 
2-carboxylic acid 4-fluoro-benzylainide was treated as in Exanqile 55, Step D 
with 4-broinomethyl-2-cliloro-benzoic acid methyl ester. The erode product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 9:1. then 
triturated with diethyl ether to give 2-chlon>-4-[2-(4-fluoio-benzylcaibamoyl> 
8-methyl-5,7-dioxo-7H-thiazolo[3.2-c]pyrinudin-6-ylmethyI]-benzoic acid methyl 
ester (86%); mp 176.178"C; MS (APa+), m/z (%): 518(40). 516(100), 367(20), 
365(50). 

EXAMPLE 66 

8-Methyl-S,7-dloxo-6-(2H-tetraa)l-S-ylinethyl)-6,7-dUiydro.5H- 
thiazoloP,2-c]pyriiiiidine-2-carboxylic add 4-fluoro-beDzylaiiiide 

8-Methyl-5,7-dioxo-6-[(2-triphenylmethyl)-2H-tetra2ol-5-ylmethyl]- 
6,7-dihydro-5i7-thiazolo[3^]pyriiiiidine-2^:arboxylic acid 4-fluoro- 
benzylaniide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 5-chloromethyl-2-(triphenylmethyl)-2H-tetrazole. The crude product was 
chromatogFaphed on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:1 to give 
8-methyl-5,7-dioxo-6-[(2-triphenylmetfiyI)-2H-tetrazoI-5-yimethyl]-6,7-dihydio- 
5ff-thiazolo[3,2-c]pyrimidine-2-carboxylic acid4-fluQn}-benzylamide (50%); 
iH-NMR PMS0-d(5) 5 9.32(t. IH). 736(m, IIH), 7.16(t,2H), 6.95(m, 6H), 
5.34(s. 2H), 4.39(s, 2H). 1.88(s, 3H). 
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8.Methyl-5,7MBoxo-6.(2H-tctra2ol.5-ylii^ 
thiazolo[3;t-c]pyriiiddine-2-cariM)xytt^ add 4-nuoro.beiizyIiiiiiide 

Step B: The product from Example 66. Step A (295 mg, 0.45 mmol) was 
suspended in trifluoroacetic add (5.0 mL). Trietfiylsilane was added dropwise 
5 until the mixture became colorless. The solvent was evopoarated in vacuo, and the 
residue triturated twice with diethyl ether. The matraial was vacuum dried at room 
temperature to give 8-methyl-5 J-dioxo-6.(2H-tetrazol-5-ylmethyl)-6,7-dihydro^ 
5H-thiazolo[3^-c]pyrimidine-2-caiboxylic acid4-fluoio-benzylamide (53%); MS 
(APCI+), m/2 (%): 416(35). 373(25), 306(30), 265(95), 222(100), 209(20). 

10 EXAMPLE 67 

8-Methyl-5,7.dioxo-6-thiazoI-2.yimeaiyI-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidiiie-2-carboxylic acid 4-fluoro-beiizylamide 

hydrochloride . 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3,2-c]pyrimidine- 

15 2-carboxylic acid 4-fluoro-ben2ylamide was treated as in Example 55, Step D 

with 4-chloromethyl-thiazole. The crude product was chromatographed on silica 
gel eluting with CH2Cl2:tettahydrofuran, 5:1. The resulting free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether (1.2 eq.) and 
stirred 30 minutes. The solid was isolated by filtration and dried in vacuo at room 

20 temperature to give 8-methyl-5,7-dioxo-6-thiazol-2-ylmethyl-^,7-dihydro-5H- 

thiazolo[3,2-c]pytimidine-2-cartK)xylic acid 4-fluoro-benzylaniide hydrochloride 
(44%); mp 183-185^ C; MS (APa+), m/z (%): 431(100), 280(20). 

EXAMPLE 68 

4-[2-(4-Fluoro-beiizylGarbamoyl)-8*methyl-5,7-dioxo-7H- 
25 thiazolo[3,2-c]pyriiiudin-6-ylmetfayl]-2-methyI-b«zoic add methyl ester 
8-Metiiyl-5,7.dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine. 
2-carfooxylic acid 4-fluoro-benzylamide was treated as in Exanq)le 55, Step D 
with 4-bromomethyl-2-methyl-ben2cric add methyl ester. The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 9:1, then 
30 triturated with dietiiyl ether to give 4-[2-(4-fluon)-benzylcarbamoyl)-8-methyl- 
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5 jHiioxo-7H-thia2oio[3^-clpyranidiiJ-6-yimettiyl]-^^ acid methyl 

ester (75%); mp 179-180' C; MS (APa+), m/z (%): 496(100). 345(15). 

EXAMPLE 69 

4.[2-(4-F1uoro-benzylcari}amoyl)-84nettiyI-5,7-dios>-7H- 
Uiiazolo[3^c]pyriiiiidto-6.ylinethyn-2.metlioxy-benw>ic add methyl ester 

8-Methyl-5 J-dioxo-6J-dihydrD-5H-thia2olo[3.2-clpyriimdine- 
2-carboxylic acid 4-fluon>-benzylainide was treated as in Exaiiq>]e 55, Step D 
with 4-bromomethyl-2-inethoxy-benzoic acid metiiyl ester. The crude product was 
chiomatographed on silica gel elating with CH2Cl2:tetrahydrofuran 19:1, then 
crystallized from diethyl ether and vacuum dried at room ten^rature to give 
4-[2-(4-fluoro-benzylcarbamoyl)-8-mediyl-5,7-dioxo-7H- 
thiazolo[3,2-clpyiimidin-6-ylmethyl]-2-methoxy-benzoic acid methyl ester 
(75%); mp 191-193° C; MS (APa+), m/z (%): 512(100). 361(10). 

EXAMPLE 70 
6-(4-Fluoro-beii2yl)-8-methyl-5,7-dloxo-6,7-dihydro-5H- 
thiazoloC3,2-c]pyruiiidine-2Karboxylic acid (pyridin-4-yhnethyl)-amlde 
hydrochloride 

8-Mediyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-cait»oxylic acid (pyridin-4-ylmethyl)-amide was treated as in Example 55, 
Step D with 4-fluorobenzyl bromide. The crude product was chromatogn^hed on 
silica gel eluting with CH2a2-*e'rahydrofuran 2: 1. The isolated ftee base was 

dissolved in tetrahydrof uran and treated with IM HCl in diethyl ethw to give 
6-(4-fluoio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-clpyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride (48%); MS (APCI+), m/z (%): 425(100), 291(40), 257(20). 
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EXAMPLE71 

6-(4-Broino-baizyl)-8-iiiethyl-5,7-dioxo^7-4ihydro-5H- 
tliiazolo[3^]pyriiiiidlne.2Mairbox3lic add (pyri^ 
hydrodiloride 

8-Metfiyl-5J-dioxo-6J-<KhydK>-5H-tfuazoloP^K;]pyiiinidine- 
2-carboxylic acid (pyridin-4-ylmetiiyl)-amide was treated as in Example 55, 
Step D with 4-bromobenzyl bromide. TTje crude product was chromatogtaphed on 
siUca gel eluting with CH2Cl2:tetrabydrofuran, 2:1. The isolated ftee base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-bromo-benzyl)-8-meaiyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cart)oxylic add (pyridin-4-ylmethyl>amide 
hydrochloride (48%); MS (APa+). m/z (%): 487(100), 485(100). 

EXAMPLE 72 

6-(4-Chloro-benzyI)-8-methyl-5,7-dioxo-6,7.dlhydro-SH- 
tliiazolo[3^]pyriinidine-2-carboxylic acid (pyridin-4-yimethyl)-amide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid (pyridin-4-ylinethyl)-amide was treated as in Example 55, 
Step D with 4-chlorobenzyl bromide. Tht crude product was chromatographed on 
silica gel eluting with CH2Cl2:tetrahydrofuran, 2:1. The isolated free base was 
dissolved in tetrahydrofuran and treated widi IM HCl in diethyl ether to give 
6-(4-chlorD-benzyl)-8-methyl-5,7-dioxo^,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyUc acid (pyridin-4-ylmetiiyl)-amide 
hydrochloride (65%); MS (APa+). m/z (%): 441(100), 307(20). 

EXAMPLE 73 

8-Methyl'^[4-(moipholine-4-caii>onyl)-b«azyl3-S,7'^oxo-6,7«^ydnK5^^ 
thiazolo[3^]pyrimidine-2-carboxylic acid (pyridiii-4-yliiiethyl>«iiiide 
hydroddoride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyiiiiiidine- 
2-carboxylic acid (pyridin-4-ylmethyl)-amide was treated as in Example 55, 
Step D wiUi l-(4-bromomethylphenyl)-l-morpholin-4-ylmethanone. The crude 
pixxluct was triturated with ethyl acetate to give the free base. "ITie isolated free 
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base was dissolved in tetrahydiofiiran and treated with IM HCl in diethyl ether to 
give 8-methyl-6-[4-(morphoUne-4<aAonyl>benzyl]-5 J-dioxo-6 
thiazolo[3^-<;]pyrimidine-2-carboxylic acid ^yridin-4-)dniethyl)-amide 
hydrochloride (56%); MS (APa+), m/z (%): 520(80), 392(100), 336(70), 
5 292(80). 

EXAMPLE74 

{5.[2.(4-Fluoro-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3>c]pyriinidin-6-ylmethyI]-isoxa2ol-3-yl}-^^ add methyl 
ester 

10 8-Methyl-5J-dioxo-6J-dihydro-5H-tWazolo[3,2-c]pyriniidine- 

2-carboxylic acid 4-fluoro-benzylainide (100 mg, 0.3 mmol) was dissolved in 
dimethylfonnamide (3 mL), and cesium carbonate (98 mg, 0.3 mmol) was added, 
then (5-bromomethyI-isoxazol-3-yl)-carbanuc acid methyl ester (71 mg, 
0.30 mmol) was added and the mixture stirred overnight at room temperature. The 

15 reaction mixture was partitioned between ethyl acetate and 10% citric acid 

solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was chromatographed 
on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v, then 1/2, v/v as 
eluant to give the product, {5-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 

20 7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-isoxazol-3-yl }-carbamic acid methyl 
ester, 58 mg (40%). MS (APCI+), m/z (%): 488.1(100). 265.2(98). 

EXAMPLE 75 

8.Methyl-5,7-dioxo.6.[4-(2H.tetrazol-5-yl)-beiizyl]-6,7-^ 
thiazolo[3;&-c]pyrimidine*2-carboxylic add 4-fluoro-beii^1aiiiide 

25 Step A: 8-l^yl-5,7-dioxo-6,7-dihydro-5H-tfiiazolo[3,2-K:lpyrimidi^ 

2-caiboxylic acid 4-fluoro-benzylamide (200 mg, 0.6 nrniol) was dissolved in 
dimethylformanEiide (5 mL), and cesium carbonate (196 mg, 0.6 mmol) was 
added; then (4.biomomethyl-phenyl)-trityl-2H-tetrazole (289 mg, 0.6 nwnol) was 
added and the mixture sdrred over three days at room temperature. The reaction 

30 mixture was partitioned between ethyl acetate and 10% citric acid solution, the 
aqueous layer back-extracted, the organic layers combined, the organic layer 
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washed with 10% citric acid and three times wiA brine, dried over magnesium 
sulfate, filtered and concentrated. The residue was cfaromatographed on silica gel 
(70-230 mesh) using hexanes/ethyl acetate, 2:1, v/v, then 1:1, v/v as duant to give 
the product, which was used directly in the next stq>, 186 mg (42%). MS 

5 (APa+), m/z (%): 678.3(10), 243.2(100). 

Step B: The product from Step A, (186 mg, 0.25 mmol) was taken up in 
trifluoroacetic acid (6 mL) at room temperature and stirred for 3 hours. The 
reaction mixture was concentrated to dryness, and water was added and a white 
precipitate formed and was collected by filtration and washed with ethyl ether and 

10 hexanes to give the product, 8-metiiyl-5,7-dioxo-6-[4-(2H-tetrazol-5-yl)-benzyll- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide, 80 mg (65%). MS (APa+), m/z (%): 492.2(60). 

EXAMPLE 76 

8-Methyl-6-[4-(morpholine-4<arbonyl)-benzyI]-5,7-dioxo-6,7-dihydro.5H- 
15 thiazolo[3^c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide 
8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine- 
2-caiboxylic acid 4-fluoro-benzylaimde (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL), and cesium carbonate (148 mg, 0.45 rrmiol) was 
added and then l-(4-bromomethyl-phenyl)-l-morpholino-4-ylmethanone (128 mg, 
20 0.45 mmol) was added and the mixture stirred four days at room temperature. The 
dimethylformamide was removed in vacuo. The residue was partitioned between 
ethyl acetate and 10% citric acid solution, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 8-methyl- 
25 6-l4-(morpholine-4-carbonyl>benzyl]-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide), 143 mg 
(59%). MS (APCI+), m/z (%): 537.2(50), 386.2 (100). 
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EXAMPLET7 
6-(6-nuoit>^iiinolin-2-ylmethyl)*inethyW^ 
t!iiazolo[3^]pyriiiiidme*2-cari)^^ add 4-fiuorD-beii:qrlaimde 

8-Methyl-5,7.dioxo-6J.dihydio.5H-thiazolo[3^K:lpyrim 
5 2K:arboxylic acid 4-fluoio-benzylaimde (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL) and cesium caibOT 

added and then 2-(chloroniethyl)-6-fluoro-quinoline (88 mg, 0.45 nmnol) was 
added and the mixture stined 4 days at room tempmtuie. The 
dimethylformamide was removed in vacuo. The residue was partitioned between 

10 ethyl acetate and water, the layers separated, the organic layer washed with brine, 
dried over magnesium sulfate, filtered and concentrated The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-(6-fluoro-quinolin- 
2-ylmethyl)-8-methyl-5,7<lioxo-6,7-dihydro-5H-thiazolo[3,2K:]pyrinudin^ 
2-carboxylic acid 4-fluoro-benzylamide, 143 mg (64%), MS (APCI+), m/z {%): 

15 493.2(50), 342.2 (100). 

EXAMPLE 78 

2-[2-(4-Fluoro-beiizyIcarbamoyl)-8-methyl-S,7-dioxo-7H- 
thiazolo[3^1pyriinidin-6-ylmethyl]-5-methoxy-pyrimidi^ 

methyl ester 

20 8-Methyl-5,7Klioxo-6,7-dihydro-5H-thiazolo[3,2<]pyriniidine- 

2-caiboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL) and cesium carbonate (148 mg, 0.45 nmiol) was 
added and then 2-chloromethyl-5-methoxy-pyrimidine-4-carboxyIic acid methyl 
estCT (1 17 mg, 0. 45 nraiol) was added, and the mixture stirred 4 days at room 

25 temperature. The dimethylformamide was removed in vacuo. The residue was 

partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 
2-[2-(4-fluQK)-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

30 thiazolo[3,2-c]pyrimidin-6-ylmethyl]-5-niethoxy-pyrimidine-4-caibox acid 
methyl ester, 30 mg (13%). MS (APCI+), m/z (%): 514.2(100), 363.2 (50). 
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EXAMFLE79 

6.But.^ynyl-8-methyi-5,7^o«»-6,7-dihydro.5H.tl^ 

2-carboxyIic acid 4-fIuoro-beii^iaiiiide 

8-Methyl-5.7Klioxo-6J-dihydio-5H-thia2oloP^-«]pyriinidme- 

5 2-caiboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium carbonate (148 mg, 0.45 mmol) was 
added, and dien l-bromo-2-butyne (60 mg, 0.45 mmol) was added and the 
mixture stiired 5 days at room temperature. The dimethylfoimamide was removed 
in vacuo. The residue was partitioned between ethyl acetate and 10% citric acid 

10 solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was triturated with 
hexanes/ethyl acetate to give die product, 6-but-2-ynyl-8-methyl-5,7-dioxo- 
6.7-dihydio-5H-thiazolo[3.2-c]pyrimidine-2-caiboxyUc acid 4-fluoro- 
benzylamide. 125 mg (72%). MS (APa+). m/z (%): 386^(100). 

15 EXAMPLE 80 

8-Methyl-5,7-dioxo-6-(2M»xo-2H-l-ben2opyran-6-ylmethyl)-6,7-dihydro-5H- 

thia2»lo[3>c]pyrliiiidine-2-carboi7lic add 4-fluoro-benzylamide 
8-Methyl-5,7rdioxo-6,7-dihydro-5H-thiazolo[3.2-clpyrimidine- 

2-carboxyUc acid 4-fluoro-benzylaniide (377 mg. 1.1 mmol) was dissolved in 
20 dimethylfonnamide (7 mL) and cesium carbonate (365 mg, 1.1 mmol) was added, 
and then 6-bromomethyl-chronien-2-one (270 mg, 1.1 mmol) was added and tfie 
mixture stiired 13 days at room temperature. The dimethylfoimamide was 
removed in vacuo. The residue was partitioned between ethyl acetate and 10% 
citric acid solution, tf»e layers separated, die organic layer washed with 10% dnic 
25 add and brine, dried over magnesium sulfate, filtered and concentrated. The 

residue was triturated widi hexanes/ethyl acetate and then chiomatogr^ed aa a 
short pad of silica gel (70-230 mesh) followed by column chromatography using 
hexanes/etiiyl acetate to give die product, 8-methyl-5,7-dioxo-6-(2-oxo-2H- 
I-benzopyran-6-ylmetiiyl)-6,7-dihydro-5H-tiiiazolo[3.2-c]pyrimidine- 
30 2-caiboxylic add 4-fluoro-benzylamide, 78 mg (14%). MS (APa+), n/z (%): 
492.3(100), 341.1 (80). 
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EXAMPLB81 
6-(4-M^anesiilfonyI-beiiz]1)-8-iiiethyl-^^^ 

thiazoIo[3^]pyriimdme-2-€arboxyIic add (pyridm-4-ylineth3l)<uiade 
hydrochloride 

5 The product from Example 62, Step A, namely 8-methyl-5 J-dioxo- 

6 J-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (pyridiii-4-ylmetiiyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added followed by 
4-methylsulfonyIbenzyl chloride (102 mg, 0.5 mmol), and the mixture stirred 

10 ovemight at room temperature. The dimethylfonnamide was removed in vacuo. 

The residue was partitioned between ethyl acetate and water, the layers separated, 
the organic layer washed widi brine, dried over magnesium sulfate, filtered and 
concentrated. No product was in the ethyl acetate layer. The product was insoluble 
in both phases. The insoluble material was coUected by filtration and dried in 

15 vacuo. The solid was stirred in ethereal HCl to give the product, 

6-(4.methanesulfonyl-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 0.082 g (32%). MS (APa+), m/z (%): 485.1(100), 351.0 (50). 

EXAMPLE 82 

20 6-(3-Cyano.benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^]pyrimidine-2-carboxyIicacid (pyridin-4-yliiiethyl)-aiiiide 
hydrochloride 

Hie product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 0>yridin-4-ylmethyl)- 

25 amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (S mL) and 

cesium caibonate (163 mg, 0.5 nunol) was added and thm 3-cyanobenzyl bromide 
(98 mg, 0.5 mmol) was added, and the mixture stirred ovemi^t at room 
temperature. The dimethylfonnamide was removed in vacuo. Thexesidue was 
partitioned between ethyl acetate and water, the layers separated, the organic layer 

30 washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
xesidue was triturated with hexanes/ethyl acetate to give die product, 151 
(70%). A portion of the solid was sdired m ethereal HQ to give the product. 
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6K3K:yano-benzyl)-8-mcthyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-<:]pyriniidiiie-2-caiboxylic acid (pyridiii-4-ylmethyl)-ainide 
hydrochloride, 0.082 g. MS (APa+), m/z (%): 432.1(100), 298.1 (50). 

EXAMPI£83 

5 6-[2-(4-Chloro*beiizenesulfonyl)-eth^]-8-meaiyl-5,^ 

thiazolo[3>c]pyriniidine-2-carboxylicacid (pyridin-4-ylmethyl>aiiiide 
hydrochloride 

The product from Exan^le 62, Step A, namely 8-methy^5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2K;]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)- 

10 amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesium carbonate (163 mg, 0.S mmol) was added; then 2-chloroeth]^- 
4-chlorophenyl sulfone (120 mg, 0.5 mmol) was added, and die mixture stined 
overnight at room temperature. The dimethylfonnamide was removed in vacuo. 
The residue was partitioned between ethyl acetate and water, the layers separated, 

15 the organiclayer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. The solid was stirred 2 hours in ethereal HCl to give the product, 
6-[2-(4-chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydrD-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride. 156 mg (57%). MS (APa+), m/z (%): 519.1(40), 521.1 (20). 

20 EXAMPLE 84 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl>6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl>amide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
25 6,7-dihydro-5H-thiazolo[3 ,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylfonnamide (5 mL), and 
cesiimi carbonate (163 mg, 0.5 mmol) was added; then 4-bromomethyIbenzene 
sulfonamide (125 mg, 0.5 mmol) was added and the mixture stined overnight at 
room temperature. The dimethylformamide was removed in vacuo. The residue 
30 was partitioned between ethyl acetate and water, the layers separated, the oiganic 
layer washed with brine, dried over magnesium sulfate, filtered and concentrated. 
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The solid was stined 1 hour in ethereal HCl to give fee product, 8-metfayl- 
5J-dioxo-6-(4-suIfamoyI-benzyl)-6J-dihydro-5H4hiazoloP 

2- cart)0xylic acid(pyridin-4-yhiiethyl)-ainide hydrochloride. 145 mg (56%). MS 
(APa+), m/z (%): 486.1(100), 352.0 (90). 

5 EXAMPLE8S 

6-(4-Cyano-benzyl).8-ihethyl-5,7.dioxo-6,7-dihydro-5H- 
thiazolo[3^]pyriimdine-2-carboxylic add (pyridin-4-ylmethyI)-aiiiide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
10 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-<:arboxylic acid (pyridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-cyanobenzyl bromide 
(98 mg, 0.5 nunol) was added and the mixture stirred overnight at room 
temperature. The dimethylformamide was removed in vacuo. The residue was 
15 partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give a pale brown solid. Thie 
solid was stirred in ethereal HCl for 1 hour to give the product, 6-(4-cyano- 
benzyl)-8-methyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
20 2-carboxylic acid (pyridin^ylmethyl)-amide hydrochloride, 0.102 g. MS (AP+) 
m/z (%): 432.1(100), 298.0 (30). 

EXAMPLE 86 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7^hydra-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid 4-fluoro-beiiz3iaiiiide 

25 In an 8 roL screw cap vial was added a solution of 8-methy]-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carfooxylic add 4-fluorD- 
benzylamide,(0.033 g, 0.1 mmol) in dimethylfomiamide (1 mL), a solution of 

3- chloro-l-phenyl-propan-l-one (0.039 g, 0.23 mmol) in dimethylformamide 
(0.575 mL) and anhydrous cesium carbonate (0.075 g, 0.023 mmol). The vial was 

30 capped and the reaction mixture was shaken for 24 hours at room temperature. 
The reaction mixture was filtered and the solvent was removed under vacuum. 
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Puiification was canied out via leveise-phase (3% n-pnipanol in 
acetonitrile and 3% n-propanol in water as the eluent; C-18 column). 0.028 g 

(60%). MS (APCI), m/z ([M+H]+) 466.5. 

EXAMPLES? 

5 8-Mcthyl-5,7-dioxo-6-(l.phenyl-ethyI)-6,7-dihydnHOT^ 

thiazolo[3^c]pyriniidine-2-carboxylic add 4-fluoro*beiizylaniide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 438.4. 

EXAMPLE 88 

10 8-Methyl-5,7^iioxo-6-(2-phenylmethanesulfonyl-^thyl)-6J-dihydro-5H- 
thiazolo[3^]pyrimidine-2-carboxylic add 4-fluoro-benzylaniide 
The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 516.5. 

EXAMPLE 89 

15 6-(5-Cyano-pentyl)-8-methyI.S,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^]pyrinddine-2-carboxylic add 4-fluoro-beiizylannide 

The reaction was mn according to the procedure of Example 86. 

MS (APCI), m/z (tM+H]+) 429.4. 

EXAMPLE 90 

20 6-(E)-But*2-enyl-8-metfayl-5,7-dioxo-6,7-dihydro-5H- 

thiazDlo[3^c]pyrinudine-2*carboxylic acid 4-fluoro-brazylaiiiide 

The reaction was run according to the procedure of Example 86. 

MS (APCD, m/z ([M+H]+) 388.4. 
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EXAMPLE91 
8-Metbyl-5,7HUoxo<^(E)-pent-2^yl-6,7-dihydn^ 
tliiazolo[3^]p3Tiiiiiduie-2*carfoo37lic add 4-fluoro-beiizylaniide 

The reaction was lun according to the procedure of Example 86. 

5 MS (APCI), m/z ([M+H1+) 402.4. 

EXAMPLE 92 

6-sec-Butyl-8-methyl-5,7-4ioxo-6,7<^ydi^5H-tiiiazoio[3,2<]^ 
2<arboii7lic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the procedure of Example 86. 
10 MS (APCD,m/2([M+H]+) 390.4. 

EXAMPLE 93 
8-Methyl-6.(2.njethyl-aUyl)-5,7-dioxo-6j7-dihydro-5H. 
thiazolo[3^]pyriinidine>2-carboxylic acid 4-fluoro-beiizylaiiude 

The reaction was run according to the procedure of Example 86. 

15 MS (APCI), m/z ([M+H]+) 388.4. 

EXAMPLE 94 
6-(l-EthyI-propyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
tliiazolo[3^]pyriniidine-2-carboxyUc acid 4>fluoro-beiizyiamide 
The reaction was run according to the procedure of Example 86. 
20 MS (APCI). m/2 ([M+H]+) 404.4. 

EXAMPLE 95 

8-Methyl-5,7-dioxo-6-pent-2-ynyl<^7Mlihydro*5H-thiazolo[3,2<]pyrimi^e- 
2<arboxylic add 4-fluoro-beiizylamlde 

The reaction was run according to the procedure of Example 86. 

25 MS (APCI). m/z ([M+H1+) 400.4. 
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EXAMPLE96 
6-(2-Benzenesiilfonyl-ethyl)-8-methyl-5,7-dioxo-^ 
thiazolo[3^]pyriiiiidine-2-Garboxylic add 4-fluoro-benzylaiiiide 

Hie reaction was run according to tiie procedure of Example 86. 

MS (APCT), miz ([M+H]+) 502.5. 

EXAMPLE 97 

8-Methyl-6-(3-methyl-but*2-enyl)-5,7<^oxo-6,7-dihydro-5H- 
thiazolo[3^c]pyriniidine-2-carboxylic add 4-fluoro«beiizyIainide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H1+) 402.4. 

EXAMPLE 98 

6-[2-(4.Ruoro-benzenesulfonyl)-ethyl]-8-methyl-5J-dioxo-6,7-dihydro^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid 4-fluoro-beiizyIamide 

The reaction was mn according to the procedure of Example 86. 
MS (APCI), m/z ([M+H]+) 520.5. 

EXAMPLE 99 

6»[3-(4*Iluoro-phenyl>3-oxo-propyI]-8-methyl-597-dioxo<^J-dihydro-^^ 
thiazoIo[3^c]pyrimidine-2-carboxyUc add 4-fluoro-benzylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCD. m/z ([M+H1+) 484.4. 

EXAMPLE 100 
6-(2-Benzoylamino-«thyl)-8-methyl*5,7-dioxo-6,7-dtt 
thiazolo[3^]pyrimidine-2H:arboxylic add 4«fluoro-beiizylamide 

The reaction was mn according to the procedure of Exanq)le 86. 

MS (APCD, m/z ([M+H]+) 481.5. 
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EXAMPLElOl 

8.Methyl-5,7-dioxo^(2-phenoxy'*thyI)-6,7-d^ 
thiazolo[3,2<]pyriiiiiduie-2-carbo37lic add 4-nuoro-beii:g^laiiiide 

The neaction was nin according to the pioceduie of Exaiiq>le 86. 

5 MS (APCD. m/z ([M+H]+) 454.4. 

EXAMPLE 102 
6-(3,4-Dichloro-beii2yl)-SJ-^ioxo-6,7Mlihydro-5H-thi^ 
2-carboxyIic add 4-methoxy*beiizylaiiiide 

Lithium hexamethyldisilazane (0.9 mL, 1 M in THF, 0.9 nunol) was added 
10 to a solution of 6-(3,4-dichIoioben2yl)-thiazolo[3^-c]pyriinidine-5,7-dione 
(Example 12, Step A, 0.200 g, 0.61 mmol) in tetrahydrofuran (10 mL), under 
nitrogen at -72°C. After 3 minutes, l-isocyanatomethyl-4-methoxy-benzene 
(0.22 mL, 1.5 mmol) was added. The reaction was stirred 15 minutes, then 
aqueous ammonium chloride was added, and the reaction allowed to warm to 
15 room temperamre- EtOAc (50 mL) was added to the reaction, water layer was 

removed, and the organic layer was, dried (Na2 SO4) and evaporated. The residue 
was chromatographed on silica gel eluting with CH2CI2: EtOAc, 9:1. The isolated 
product was triturated with diethyl ether and dried in vacuum to give 45.2 mg 
(15%) of 6-(3,4-dichlorobenzyl)-5,7-dioxo-6,7-dihydro-5H-thia201o[3^- 
20 c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide: mp 206-207** C; 

MS (APa+), m/z (%): 493(15). 492(80), 490(100). 329(40). 326(55), 263(30). 
121(30). 

EXAMPLE 103 
4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyN5,7-dioxo-7H- 
25 thiazolo[3^]pyrimidin-6-ylmethyl]-beiizoic add methyl ester 

8-methyl-5t7Hlioxo-7H-thiazolo[3^c]pyriiiddin-6-yl^ add 
methyl ester 

Step A: 8-Methyl-thiazolo[3.2-c]pyrimidine-5,7-dione (4.55 g. 25.0 nunol) 
was suspended in dimethylfonnamide (100 mL) under a nitrogen atmosphere. 
30 Cesium caibonate (8.96 g. 27.5 mmol) was added followed by 4-bromomethyl. 
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benzoic acid methyl ester (5.96 g, 26.0 mmol). The reaction was stined at SO'C 

for 4 houre. The solvent was evs^Knated in vacuo. Hje resulting solid was 

triturated with dietfiyl eflier to give 8Mneftyl-5,7-dioxo-7H-thiazolo[3> 

c]pyriniidin-6-yhnethyl]-benzoic acid methyl ester (91%); MS (APa+), m/z (%): 

5 331(100), 661(15). 

4-[2-(4-Methoxy-braizylcartiamoyl)-8-niefliyl-5,7-diow»-7H-tliiazolo[3> 

c]pyriinidiii-6-yhnethyl]-benzoic acid methyl ester 

Step B: The reaction was run as in Example 102 to give 4-[2-(4-methoxy- 
benzylcait)amoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]- 

10 benzoic acid methyl ester (23%): mp 163-165" C. MS (APa+), m/z (%): 
494(100). 331(50), 121(40). 

EXAMPLE 104 

4-(8.Methyl-5,7-dioxo-7H-thhizolo[3^1pyrinaidin-6-ylmethyl)-beiizoicacid 
tert-butyl ester 

15 The reaction was run as in Example 103, Step A, using 4-bromomethyl- 

benzoic acid tert-butyl ester. 4-(8-Methyl-5,7-dioxo-7H-thia20lo[3.2-c]pyrimidin- 
6-yhnethyl)-benzoic add tert-butyl ester was isolated (90%): mp 163-165" C. 
MS (APa+), m/z (%): 373(90), 317(100). 

EXAMPLE 105 

20 4-[2-(3-Fluoro-bMi2ylcarbamoyl)-8-m^yI-5,7-dioxo-7H- 

thiazolo[3^]pyi1midin*6-ylniethyl]-benzoic add methyl ester 

8-Methyl-5,7-dioxo-7H-thiazolo[3,2-clpyiimidin-6-ylmethyl]-bMizoicacid 
methyl ester was treated as in Example 102 using l-fluOTO-3-isocyanatonwthyl- 
benzene. The resulting solid was purified by flash chnomatognqdiy on silica gel 

25 eluting with CH2Cl2:THF, 19: 1 to give 4-[2-(3-fluoro-ben2ylcaibamoyl)- 

8-methyl-5,7-dioxo-7H-thiazolo(3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl 
ester (36%): mp 209-211° C; MS (APa+), m/z (%): 482(100), 331(75). 
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EXAMPLE 106 

4-[2-(4-nuoro-ben^cari>aiiioyl)-8*methyU^^ 
c]pyrimidin-d-ylinethyl]-benzok acid methyl ester 

8-Methy]-5,7-^oxo-7H-thiazolo[3^K:]pyrimidin-^ acid 
5 methyl ester was treated as in Example 102 using l-fluon)-4-isocyanatomethyI- 
benzene. The resulting solid was purified by flash chromatography on silica gel 
eluting with Cai2Cl2:tetrahydrofuran, 24:1 to give 4.[2-(4-fluoro- 
benzylcaibamoyl)-8-methyl-5,7Kiioxo-7H-thia2olo[3^-c]pyrmudin-^^ 
benzoic acid methyl ester (30%): mp >215^C; MS (APa+), m/z (%): 482(100). 
10 331(70). 

EXAMPLE 107 

6-(4-Cyano-benzyl)-8-methyl-5,7-Klioxo-6,7-dihydro-5H-thiazolo[3^ 
c]pyrimidine-2-carboxyIic acid 4-fluoro-beii^lamide 

6.(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6»7-dihydnH5H- 

15 thiazolo[3^c]pyriniidine-2-carboxyIic acid 

Step A: The product of Example 53, namely 8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione-2-caiboxylic acid was reacted with 
4-bromomethyl-benzonitrile according to the procedure of Example 103, Step A, 
to give 6-(4-cyano-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 

20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (36%); MS (APCI+), m/z (%): 
298(100). 

6-{4-Cyano-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2*carbDxyIic acid 4-fluoro*beiizylamide 

Step B: 6-(4-Cyano-ben2y])-8-methyl-5,7-dioxo-6J-dihydro-5H- 
25 thiazolo[3.2-c]pyrimidine-2-carboxylic acid was treated as in Example 102 using 
l-fluoro-4-isocyanatomethyl-benzene. The crude product was chromatographed 
on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:l.The product was then 

triturated with diethyl ether and vacuum dried at room temperature to give 6^4- 
cyano-benzyl)-8-methyl-SjHfioxo-6,7-d]hydro-SH-thiazolo[3,2-^]pyi^ 
30 caiboxylic acid 4-fluoro-ben2ylamide (25%): mp >220^C; MS (APa+), m/z (%): 
449(100), 298(85). 
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EXAMPLE 108 
8-Mcthyl-6-[4.(moipholine-4-sulfoiiyl)-bcii2^ 
5,7-dione 

The product from Example 53, namely 8-metfiyl- 

5 thiazolo[3,2<]pyrimidine-5,7-dione (586 mg, 32 mmol), 

4-morpholinosulfonylben2yI bromide, (1-031 g, 32 mmol), cesium carbonate 
(1.105 g, 34 mmol) and dimethylformamide (9 mL) were stirred at ro^ 
temperature overnight The dimethylformamide was removed on the rotary 
evaporator at 60X. The residue was partitioned between ethyl acetate (200 inL) 

10 and water (100 mL), the layers separated, the organic layer washed with brine 
(50 mL) and dried over magnesium sulfate, filtered and concentrated to a tan 
solid Trituration with hexanes/ethyl acetate and filtration gave the product, 8- 
methyl-6-[4-(morpholine«4.sulfonyl)-benzyl]-thiazolo[3,2-clpyririudine 
dione, as a tan solid, 1.195 g (88%). MS (APa+), m/z (%): 422.1(100), 

15 183.1 (25). 

EXAMPLE 109 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrinMdm 
2-carboxylic acid 3-methoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

20 6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0-50 nmiol) 
was dissolved in dimethylfonnamide (4 mL). Added were 3-methoxybenzyl 
amine (64 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0,50 mmol) 
and l-[3-(dimetiiylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stined overnight at room temperature. The reaction 

25 mixture was concentrated on the rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers v/m separated, and the organic layer 
was washed with water, saturated sodium bicaibonate solution, and brine. The 
layers were separated, and the organic layer dried over magnesium sulfate, 
filtered, and evaporated in vacuo. The residue was triturated with diethyl 

30 etiicr/hexanes/etiiyl acetate to give tiie product, 6-benzyl-8-metfiyI-5,7-dioxo-6,7- 
dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxylic acid 3-methoxy-benzylamide, 
164 mg (75%). MS (APa+), m/z (%): 436(100), 273(90). 
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EXAMPLE 110 
6-Benzyl-8-methyt5,7Hlioxo*^7-^itaydrD-5H-tl^ 
2-carboxyIic acid (teti^ydro-fiaiw-2-ylinethyl)-aii^ 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

5 6,7-dihydio-5H-thiazolo[3^-c]pyrimidine-2-caiboxylic add (158 mg, 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were tetrahydiofuifuryl 
amine (51 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 
and l-[3-(dimethylamino)propyl]-3-ethylcaibodiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stirred 13 days at room temperature. The reaction 

10 mixture was concentrated on die rotary evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated and the organic layer dried over magnesium sulfate, filtered, 
and evaporated in vacuo to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 

15 dihydro-5H-thiazolo[3,2-c]pyriimdine-2-carboxylic acid (tetrahydro-furan-2- 
ylmethyl)-amide, 147 mg (73%). MS (APCI+), m/z (%): 400(100), 273(50). 

EXAMPLE 111 

{5-[2-(4-FIuoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thlazolo[3^ 
c]pyrimidme-6-ylmethyl]-isoxazol-3-yl}-carbamic acid methyl ester 
20 MS-APCl (M+1): 489.5 

EXAMPLE 112 

6-Benzyl-8-formyl-5,7-dioxo-6,7.dihydro-5H-thia2olo[3^clpyrimidine-2- 
carboxylic acid 4-fluoro-benzyIamide 

(l-Benzyl-2,6-dioxo-l^^,6-tetrahydro«pyrimidin-4-ylsiilfiBnyO 

25 methyl ester 

Step A: 3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione (23.7 g, 100 mmol), 
methyl thioglycolate (1 1 mL, 123 mmol), and dimethylfonnamide (100 mL) were 
heated at SS^'C for about one hour. Then triethylamine (15 mL, 108 mmol) was 
added, and the mixmre heated at 70*^0 for 2 hours. The mixture was then stirred 

30 for 3 days at room temperature at which time more methyl thioglycolate (4.3 mL, 
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44.6 iximol) and triethylamine (94.S niL* 30 mmol) were added, and the mixture 
was heated at 70X for 1 hour. The volatiles were removed on a lotaiy evsqporator 
(80**C), and the residue was partitioned between ethyl acetate (400 mL) and water 
(400 mL). The layers were separated, and the organic layer was washed with 10% 
5 aqueous citric add solution (100 mL) and brine (100 mL), and dried over 

magnesium sulfate. The organic layer was filt^ed and concentrated The aqueous 
washes were extracted again with ethyl acetate (400 mL) and the organic layer 
washed with brine (100 mL) and dried over magnesium sulfate, filtered and 
combined with the first ethyl acetate wash. The solution was concentrated to a 
10 yellow solid. The solid was triturated with ethyl acetate/hexanes (1:1), and the 
resulting solid collected by filtration; yield 18.6 g, MS (APa+), m/z (%): 
307.1(100), 275.0 (40). 

6-Ben2yl*5,7-dioxo-6»7-dihydro-5H-thiazolo[3Ac]pyrimidine^ 
acid methyl ester 

15 Step B: Neat dimediylformamide dimethylacetal (6 mL, 45 mmol) was 

added dropwise to a rapidly stirred solution of (l-benzyl-2,6-dioxo-l A3,6- 
tetrahydro-pyriniidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) in 
tetrahydrofuran (250 mL) at 50°C. The solution was stirred at 50°C for 0.5 hour, 
and then was heated at 70°C on the rotary evaporator (no vacuum) until the 

20 solvent boiled off. More tetrahydrofuran (200 mL) was added, and the mixture 
was stirred overnight at room temperature. Dioxane (50 mL) was added, and the 
reaction mixture was concentrated to a brown oil. The oil was purified by 
filtration through silica gel (70-230 mesh) using ethyl acetate/hexanes (1:1) as 
eluant; yield 2.94 g (46%). MS (APCI+), m/z (%): 317.1(100), 259.0 (10). 

25 6-Beiizyl*5,7-dioxo-6,7-dihydro-5H-thiazolo[3^c]pyrimidine-2*carboxyU^ 
acid 

Step C: 6-Benzyl-5,7-dioxo-6,7-d[ihydro-5H-thiazolo[3,2,c]pyrimidine-2- 
carboxylic acid methyl ester (3.87 g, 12.2 mmol) was taken up in tetrahydrofuran 
(80 mL), and tiie solution was cooled to O^'C. A solution of lithium hydroxide 
30 hydrate (0.49 g, 1 1.9 mmol) in water (10 mL) was added dropwise over 3 minutes. 
The solution was stirred 12 minutes at 0°C, and was then poured into a separatory 
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fimnel containing ethyl acetate (350 mL) and 10% citric acid solution (25 mL). 
The layers weie separated, the organic layer washed with brine (50 noL), dried 
ov^ magnesium sulfate, and filtered. Tlie organic layer was concentrated on die 
rotary without heating. The residue was triturated with diethyl eth^, and the solid 
5 collected by filtration; yield 2.996 g (81%). MS (APQ+X miz (%): 303.0 (20), 
259.0 (100). 

^Ben27l-5jMiloxo-6y7«^ydro-5H*thiazolo[3Ac]pyri^^ 
carboxylic add 4-fluoro-beiizylamide 

Step D: 6-Ben2yl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3,2,c]pyrimidine-2- 
10 caiboxylic acid (2.25 g, 7.45 mmol) was mixed with 1-hydroxybenzotriazole 
(1.02 g, 7.55 mmol), 4-fluorobenzyl amine (0.95 g, 7.6 mmol), and 
dimethylfonnamide (12 mL), and l-[3-(dimediyIamino)propyl]-3- 
ethylcaibodiimide hydrochloride (1.45 g, 7.6 mmol) was added. The mixture was 
stirred for 3 days at room temperature. The volatiles were removed on the rotary 
15 evaporator with a bath temperature at 65°C, and the resulting residue was 

partitioned between ethyl acetate (300 mL) and water. The organic layer was 
washed with water (100 mL), sodium bicarbonate solution (2 x 50 mL), and faiine 
(50 mL). The organic layer was dried over magnesium sulfate, filtered, and 
concentrated to a solid, which was triturated with hexanes/diethyl ether. The 
20 insoluble portion was collected by filtration, washed with diethyl ether, and dried; 
yield 2.599 g (85%). MS (APCI+), m/z (%): 410.0 (100), 259.0 (20). 

6-Beiizyl-8-formyl-S,7^1ioxo*6»7-dihydro«5H-thiazolo[3^]pyi^ 
carboxylic add 4»fluoro-beiizylamide 

Stq> E: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-diiazoIo[3,2,c]pyrimidine-2- 

25 carboxylic acid 4-fluoro-benzylamide (2.09 g, 5.84 mmol) was taken up in 

dimethylformamide (7.5 mL), and phosphorus oxychloride (1.2 mL, 12.9 mmol) 
was added dropwise over 5 minutes. The reaction mixture was stirred for 0.5 hour 
at room temperature, and then for 1.5 hours at 75*'C. No starting material 
remained by mass spectrum analysis. The reaction mixture was cooled to room 

30 temperature, and was added dropwise to rapidly stirred water (150 mL). A yellow 
solid precipitated and was collected by filtration. The solid was taken up in ethyl 
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acetate/tetrahydrofunm, and the solution was dried over magnesium sulfate, 
filtered, and concentrated to a solid. The solid was triturated with hexanes/ethyl 
acetate and collected. The solid was slurried in ethyl acetate and collected; yield 
0.665 g of 6-benzyl-8-foimyl-5,7-dioxo-6,7-dihydn>-5H- 
5 thiazolo[3,2,c]pyrimidine-2*carboxylic acid 4-fluoro-benzylamide. An additional 
1.6 g of material was obtained in several portions by filtration through silica gel 
using dichloromethane/ietrahydrofiiran, 95/5 as eluant. MS (APCI+), m/z (%): 
438.0(100), 287.0(25). 

10 EXAMPLE 113 

6-Benzyl-8-hydroxymethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^,c]pyrimidine-2-carboxyIic acid 4-fluoro-beiizylamlde 

A portion of the aldehyde prepared in Example 1 12, Step E, namely 
6-ben2yl-8-formyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

15 carboxylic acid 4-fluoro-benzylainide, (0.31 g, 0.71 nunol) was taken up in 
tetrahydrofuran (30 mL) and water (20 mL) containing sodium borohydride 
(0.21 g, 5.5 mmol), and the mixture was stirred at room temperature. After 
0.5 hour, no starting material remained. The reaction was quenched by addition of 
10% aqueous citric acid solution (5 mL). Brine (SO mL) was added, and the 

20 mixture was extracted with ethyl acetate (100 mL). The organic layer was washed 
with brine and dried over magnesium sulfate, filtered, and concentrated to a 
yellow oil. The oil was chromatographed on silica gel using ethyl acetate, then 
tetrahydrofuran as eluant; yield 0.024 g (6.5%) of 6-benzyl-8-hydn>xymethyl-5,7- 
dioxo-6,7-dihydn>-5H-thiazolo[3,2,c]pyrimidine-2*cartioxylic acid 4-fiuQro- 

25 benzylamide. MS (APQ-), m/z (%): 438.0 (50), 287.0 (100). 

EXAMPI£114 

6-(3,4-Fluoro-beiizyl)-8-methyl.5,7siioxo-6J-dihydro-5H-t^^ 
c]pyrimidine-2-carboxyUc acid (2-metboxy-pyridiiK4-ylinethyl)-amide 
30 hydrochloride 



Step A: 8-Methy].5 J-dioxo-6,7.dihydro*5H-thiazolo[392-c]pyriiiddine^ 
2-carboxyIic add (2-methoxy-pyridui-4-ylmethyI>-aiiiide 
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8-Methyl-5jKlioxo-6J-<lihydro-5H-thiazolo[3^-<:]pyrto 
caAoxylic add (3.61 g) was dissolved in DMF (20 mL), To the solution was 
added i-hydroxybenzotriazole hydrate (2.15 g) and 2-methoxy-4- 

5 aminomethylpyridine, followed by l-[3-(dimethylamino)propyll-3- 

ethylcarbodiimide hydrochloride (3.0S g). The mixture was stirred at room 
temperature ovmiight. The DMF was removed in vacuum at 60** C. The residue 
was stirred in water, and the water was decanted. The residue was again stirred 
with water, and the resulting solid filtered. The solid was stirred with aqueous 

10 sodium bicarbonate, filtered, and air dried to give 8-methyl-5,7-dioxo-6,7- 

dihydit)-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyD-amide (59% yield); MS (APCI+), m/z (%): 347(20), 174(100). 135(20), 
128(65). 



15 Step B: 6-(3,4-Fluoro-benzyi)-8-methyl-5,7Miioxo-6,7.dihydro-5H- 

thiazolo[3^c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide hydrochloride 

The product of Step (A), namely 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 

20 amide (200 mg, 0.58 mmol), was suspended in DMF (10 mL), and cesium 
carbonate (204 mg, 0.63 mmol) was added, followed by 3,4-difluorobenzyl 
bromide (0.08 mL, 0.63 mmol). After 17 hours, the DMF was removed in a 
vacuum at 70^ C. The residue was mixed with THF and filtered through a pad of 
Celite over silica gel eluting with additional THF. The filtrate was evaporated in 

25 vacuo to an oil. The material was purified by chrontiatography on silica ^1, 

eluting with CH2Cl2:THF (9:1) to give 6-(3,4-fluoro-benzyl)-8-methyl-5.7-dioxo- 
6,7-dihydro-SH*thiazolo[3,2-c]pyrimidine-2-carboxyUc acid (2-methoxy-pyridin- 
4-ybnethyl)-aniide (30% yield). The residue was dissolved in THF (2 mL) and 
treated with HCl/diethyl ether (1 M, 0.2 mL). The resulting solid was isolated by 

30 filtration and dried in a vacuum at 55°C to give 6*(3,4-fluoro-benzyl)-8-methyl- 
5,7Kiioxo-6,7*dihydro-5H-thiazolo[3,2-c]pyrimidin&-2-caiboxylic acid (2- 
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methoxy-p)nridin-4-ylniethyl>amide hydrochloride^ MS (APQ+X m/z (%): 
473(100), 309(30). 

The invention compounds of Formula I have been evaluated in standaid 
assays for their ability to inhibit the catalytic activity of various MMP enzymes. 
S The assays used to evaluate the biological activity of the invention compounds are 
well-known and routinely used by those skilled in the study of MMP inhibit 
and their use to treat clinical conditions. 

The assays measure the amount by which a test compound reduces the 
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metalloproteinase 

10 enzyme. Such assays are described in detail by Ye et al., in Biochemistry^ 
1992;31(45): 11231-1 1235, which is incoipoiated herein by reference. 

Thiopeptolide substrates show virtually no decomposition or hydrolysis at 
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A 
typical thiopeptolide substrate commonly utilized for assays is Ac-Pro-Leu-Gly- 

15 thioester-Leu-Leu-Gly-OEt A 100 fiL assay mixture will contain 50 mM of N-2- 
hydroxyethylpipera2ine-N'-2-ethanesulfonic acid buffer C*HEPES," pH 7.0), 
10 mM CaCl2, 100 /zM thiopeptolide substrate, and 1 mM 5,5''-dithio-bis-(2-nitro- 
benzoic acid) (DTNB). The thiopeptolide substrate concentration may be varied, 
for example from 10 to 800 ^M to obtain JSTm and Kq^ values. The change in 

20 absorbance at 405 nm is monitored on a Thenno Max microplate reader 
(molecular Devices, Menlo Park, CA) at room temperature (22**C). The 
calculation of the amount of hydrolysis of the thiopeinolide substrate is based on 
E412 = 13600 M'J cm-1 for the DTNB-derived product 3-carboxy- 
4-nitrothiophenoxide. Assays are carried out with and without matrix 

25 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 
for a determination of inhibitory activity of the test compounds. 

Several representative compounds have been evaluated for their ability to 
inhibit various matrix metalloproteinase enzymes. Table 1 below presents 
inhibitory activity for compounds from various classes. In Table 1, MMP-IFL 

30 refers to full length interstitial coUagenase; MMP-2FL refers to full length 
Gelatinase A; MMP-3CD refers to the catalytic domain of stromelysin-1; 
MMP-7FL refers to full length matrilysin; MMP-9FL refers to full length 
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Geladnase B; MMP-13CD refers to the catalytic domain of collagenase 3; and 
MMP-14CD refers to the catalytic domain of MMP-14. Test compounds were 
evaluated at various concentrations in order to determine their respective 
IC50 values, the micromolar concentration of compound required to cause a 50% 
S inhibition of catalytic activity of the respective enzyme. 

It should be appreciated that the assay buffer used with MMP-3CD was 
50 mM N-morpholinoethane sulfonate ("MES") at pH 6.0 rath^ than the HEPES 
buffer at pH 7.0 described above. 
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Further, IC50 inhibition of MMP-13CT) by the coiiqK>un(ls of Examples 
1 1 1 and 1 14 is 0.17 mioomolar and O.OISS micromolar, respectively. 

The foregoing data establish that the invention compounds of Fonnula I 
are potent inhibitors of MMP enzymes, and are especially useful due to their 
5 selective inhibition of MMP-13. Because of tiiis potent and selective inhibitory 
activity, tiie invention compounds are especially useful to treat diseases mediated 
by the MMP enzymes, and paiticulaily those mediated by MMP-13. 

Administration of a compound of Fonnula I, or a phannaceutically 
acceptable salt tiiereof , to a mammal to treat the diseases mediated by MMP 
10 enzymes is preferably, although not necessarily, accomplished by administering 
the compound, or the salt thereof, in a phannaceutical dosage fonn. 

The compounds of the present invention can be prepared and administered 
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of die 
present invention can be administered by injection, that is, intravenously, 
15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compounds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 
20 as the active component, either a compound of Formula I or a corresponding 
pharmaceutically acceptable salt of a compound of Formula I. The active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the formulation. 

For preparing pharmaceutical compositions from tiie compounds of the 
25 present invention, phannaceutically acceptable carriers can be either solid or 

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can he one or more 
substances which may also act as diluents, flavoring agents, solubilizers, 
lubricants, suspending agents, binders, pres^atives, tablet disintegrating a^ts, 
30 or an encapsulating material. 

Li powders, the carrier is a finely divided solid which is in a mixture with 
the finely divided active component 
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In tablets, the active component is mixed with the earner having the 
necessary binding properties in suitable proportions and compacted in die shape 
and size desired. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
5 of the active compound. Suitable carriers are magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation'* is intended to include the formulation 
of the active compound with encapsulating material as a carrier providing a 

10 capsule in which the active component, with or without other carriers, is 

surrounded by a carrier, which is thus in association with it. Similarly, cachets and 
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 

15 acid glycerides or cocoa butter, is first melted and the active component is 

dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
20 for example, water or water propylene glycol solutions. For parenteral injection, 
liquid prq)arations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving die 
active component in water and adding suitable colorants, flavors, stabilizing, and 

25 thickening agrats as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and 
other well-known suspending agents. 

30 Also included are solid form preparations which are intended to be 

converted, shortiy before use, to liquid form preparations for oral administration. 
Such liquid fonns include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors. 
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stabilizeis, buffers, artificial and natural sweetens, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage foim. In such 
fonn, the preparation is subdivided into unit doses containing approimate 
S quantities of the active conq>onent The unit dosage fonn can be a packaged 
preparation, the package containing disaete quantities of prqiaration, such as 
packeted tablets, capsules, and powders in vials or anqx>ules. Also, the unit 
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged form* 

10 The quantity of active component in a unit dose preparation may be varied 

or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to the particular 
application and the potency of the active component The composition can, if 
desired, also contain other compatible therapeutic agents. 

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme 

IS for the treatment of atherosclerotic plaque rupture, aortic aneurism, heart failure, 
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 
angiogenesis, arthritis, or other autoimmune or inflanunatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invention are administered at a dose that is 

20 effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase 
enzymes. The initial dosage of about 1 mg/kg to about 100 mg/kg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred 
The dosages, however, may be varied depending upon the requirements of the 
patient, the severity of the condition being treated, and the compound being 

25 enq)loyed. Determination of the proper dosage for a particular situation is within 
the skill of the art. Generally, treatment is initiated with smalls dosages which are 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until the optimum effect under the circumstance is reached. 
For conv^ence, the total daily dosage may be divided and administered in 

30 portions during the day if desired. Typical dosages will be from about 0.1 mg/kg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such tiiat it 
will be an amount which is effective to treat die particular disease being prevented 
or controlled. 
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The following examples illustrate typical formulations provided by the 
invention. 

FORMULATION EXAMPLE i 

Tablet Formulation 



Ingredient Amount (mg) 

Bicyclic pyrimidine of Example 3 25 

Lactose 50 

Com starch (for mix) 10 

Com starch (paste) 10 

Magnesium stearate (1 %) 5 

Total 100 



5 The bicyclic pyrimidine of Example 3, lactose, and com starch (for mix) 

are blended to uniformity. The com starch (for paste) is suspended in 200 mL of 
water and heated with stirring to form a paste. The paste is used to granulate the 
mixed powders. Hie wet granules are passed through a No. 8 hand screen and 
dried at 80**C. The dry granules are lubricated with the 1% magnesium stearate 

10 and pressed into a tablet. Such tablets can be administered to a human from one to 
four times a day for treatment of atherosclerosis and arthritis. 

FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Bicyclic pyrimidine of Example 4 400 mg 

Sorbitol solution (70% NJ .) 40 mL 

Sodium benzoate 20 mg 

Saccharin 5 mg 

Red dye 10 mg 

Chetryflavor 20mg 

Disdlled water q.s. 100 mL 
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Tht sorbitol solution is added to 40 mL of distilled water, and the bicyclic 
pyrimidine of Example 4 is dissolved therein. The saccharin, sodium benzoate, 
flavor, and dye are added and dissolved. The volume is adjusted to 100 mL with 
distilled water. Each milliliter of symp contains 4 mg of invration conqiound. 

5 FORMULATION EXAMPLE 3 

Parenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20 g of the compound of Example 17. After suspension is 
complete, the pH is adjusted to 6.5 with IN sodium hydroxide, and the volume is 
10 made up to 1000 mL with water for injection. The formulation is sterilized, filled 
into 5.0-roL ampoules each containing 2.0 mL, and sealed under nitrogen. 

As matrix metalloproteinase inhibitors, the compounds of Formula I are 
useful as agents for the treatment of multiple sclerosis. They are also useful as 
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal 
1 S disease, corneal ulceration, treatmrait of bums, decubital ulcers, wound rq>air, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and other 
inflammatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 

What is claimed is: 

1. A con^und of Fbnnula I 




or a {diannaceudcally accq>table salt thereof, 
wherein: 

" — " is absent or is a bond; 

X is O, S, SO, SO2, CH2. C = O, CHOH, NH, or NR5; 
Y is O or S; 

r1 is H, (0)nCi-C6 alkyl, (0)n substitoted alkyi, NO2, NR5r6 chO, or 
halo; 

r3, and R^ independently are hydrogen, halo, Cj-Cg alkyl, substituted 
Cj-Cfi alkyl, C2-C6 alkenyl. substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)in OH, 
(CH2)in OR^, (CH2)ni cycloa]kyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)in aryl, CHOH iCa^ substituted aryl, 
CHOH (CH2)in heteroaryl, CHOH (CH2)in substituted heteroaryl. 
(C02)n(CH2)ni aryl, (C02)n(CH2)ni substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)n) carbocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)in heterocycle, (C02)n(CH2)m 
substituted heterocycle, (C02)ii(CH2)ni NR%^, (CH2)in-S(0)o. 
2-(CH2)n-aryl, CHCCj-Cg alkyD-aryl. (CH2)mN(H) C(«0)aryl, 
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(CH2)in-S(0)o.2-(CH2)n-substituted aryl. OKCi-Cg alkyl)- 
substituted aiyl, (CH2)niN0I)C(=O) substituted aryl, 
C(=0)N(R5)-(CH2)niaiyl. C(=0)N(R5HCH2)m substituted aiyl, 
C(=0)N(R5>(CH2)m heteroaiyl, C(=0)N(R5HCH2)in«*stituted 
heteroaryl, OC-(CH2)maiyl. C^-(CH2)m substituted aryl, 
CN>(CH2)ni-heteioaryl, C^-(CH2)m substituted heteroaryl, 
OC-(CH2)in caibocycle, (^-{CHiha substituted caibocycle, (CH2)m- 
O-aryl, (CH2)niTO-substituted aiyl, (C3l2)m COR^' (CH2hn CONR5r6, 

NH 
I 

(CH2)niCNR5R6 

s.- 
. II 

(CH2)ni CNR^R^. or (CHiha C02^h m is an integer from 0 to 6; 
r5 and independently are hydrogen, Ci-Cg alkyi, substituted Cj-Cs 

alkyl, (CH2)in aryl, (CHihn substituted aryl, (CH2)m heteroaryl, 
<« (CH2)in substituted heteroaryl, or and are taken together 
with the nitrogen atom to which they are attached cQiiq>letB a 3- to 
7-memberBd ring containing carbon atoms, the nitrogen atom 
bearing R^ and R^, and optionally 1 or 2 heteroatoms 
independentiy selected from O, S, and NR^, wherein R^ is as 
defined above; and 
n is 0 or 1 ; with the proviso that R^ and R^ are not both selected from 
hydrogen and Ci-Cg alkyl. 



2. 



A compound of Formula n 

r1 
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or.a phannaceudcally accqptable salt thaeof, 
wherein: 

X is O, S, SO, SO2. CH2. C = O, CHOH, NH, or NR5; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR5r6, 
CHO.orhalo; 

r2, r3, and R^ indepoidently aie hydrogen, halo, C1-C5 alkyl, substituted 
C1-C5 alkyl, C2-C6 alkmiyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)m OH, 
(CH2)in 0R5, (CH^hn cycloalkyl, (Ca^hn substituted cycloalkyi, 
CHOH (CH2)m CHOH (CH2)m substituted aiyl, 
C^OH (CH2)ni heteroaryl, CHOH (CH2ixn substituted hetooaiyl, 
(C02)n(CH2)m (C02)n(CH2)m substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)m substituted heteroaiyl, 
(C02)n(CH2)ni carbocycle, (C02)n(CH2)ni substituted 
caibocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)nj 
substituted heterocycle, (C02)n(CH2)in NR^R^, (CH2)m-S(0)o. 
2-(CH2)n-aryl. CHCCi-Cg alkyl)-aryl, (CH2)n,N(H) C(=0)aiyl, 
(CH2)m-S(0)o-2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)q)N(IQC(=0) substituted aryl, 

C(=0)N(R5HCH2)maiyl, C(=0)N(R5)-(CH2)in substitoted aryl, 
C(=0)N(R5).(CH2)in heteroaryl, C(=0)N(R5)-(CH2)mSubstiaited 
heteroaryl, OC-(CH2)inaryl, CsC-(CH2)in substituted aryl, 
OC-(CH2)in-heteroaryI, OC-iCH.2^ substituted heteroaryl, 
C^-(CH2)in caibocycle, OC-(CH2)in substimted carbocycle, (CH2)in- 
O-aryl, (CH2)in-0-substituted aryl, (CHikn C0R5, (CH2)ni CONR5r6, 

NH 
I 

(CH2)mCNR5R6 
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S 
I 

(CH2)m CNR5r6, or (CH2)in C02R5; m is an integer from 0 to 6; 

r5 and independently are hydrogen, C1.C6 substituted 
5 Ci-Cfi alkyl, (CHihn (Cfilhn substituted aryl, (CH2)in 

heteioaryl, (CH2)ni substituted heteroaryl, or r5 and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to T-membered ring containing carbon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
10 heterbatoms independently selected from O, S, and NR^, whenran 

r2 is as defined above; and 

n is 0 or 1 ; with the proviso that R^ and R"^ are not both selected from . 

hydrogen and Cj-Cg alkyl; 



A compound of Formula m 



r1 



y 

O 

or a phaimaceutically acceptable salt thereof; 
wherein: 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce alkyl. NO2. NR5r6, 
CHO,orhalo; 

20 r2, r3, and r4 independently are hydrogen, halo, Ci^Cg alkyl, substituted 

Ci-Cfi alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substitoted C2-C10 alkynyl, (Cai2)in OH, 
(CH2)m O^^' (CH2)m cycloalkyl, (Caihn substituted cycloalkyl, 
CHOH (CH2)ni aryl- CHOH (CH2)ni substituted aryl, 

25 CHOH (CH2)in heteroaiyl, CHOH (CH2)in substituted heteroaryl. 
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(C02)n(CH2)m aryl, (COMCaihx substituted aryl, 
(C02)n(CH2)in heteioaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)ni substituted 
carijocycle, <C02)n(CH2)m heterocycle, (CX)2)n(CH2)m 
substituted heterocycle, (C02)n(CH2)in NR5r6, (CH2)in-S(0)o. 
2-(CH2)n-aryl, CH(Ci-C6 alkylHryl. (CH2)n,N(H) C(=0)aiyl, 
(CH2)in-S(0)o.2-(CH2)n-substituted aryl, OKCi-Ce alkyl)- 
substituted aiyl, (CH2)inN(H)C(=0) substituted aryl, 
C(=0)N(R5HCH2)maryl. C(=0)N(R5HCH2)ni substituted aryl, 
C(=0)N(R5)-(CH2)ni heteroaryl, C(=0)N(R5)-(CH2)niSubstituted 
heteroaryl, OC-(CH2)niaryl, <>C-(CH2)in substituted aryl, 
(>C-(CH2)ni-beteroaryl, C^-(CH2)in substituted heteroaryl, 
C^-(CH2)in carbocycle, C^-(CH2)in substituted carbocycle, 
0-aryl, (CH2)in-0-substituted aryl, (CH2)m C0R5, (CH2)in CONR5r6, 

NH 
I 

(CH2)niCNR5R6, 

S 

I 

(CH2)m CNR5r6, or (CH2)in C02R5; m is an integer from 0 to 6; 

R^ and R^ independentiy are hydrogen, Ci-Cg all^yU substituted 

Ci-Cg alkyl, (iCOzhn (CH2)m substituted aryl, (CH2)in 
heteroaryl, (CH2)ni substituted heteroaryl, or R^ andR^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independentiy selected from O, S, and NR^, whernn 
r2 is as defined above; and 
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n is 0 or 1; with the proviso that R2.and arc not both selected from 
hydrogen and Ci-C6 alkyl. 

3. Tlie compound according to Claim 1 of Fomiula m, or a phannaceutically 
acceptable salt thereof , selected firom: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3 ^-c]pyrimidine-2-carbothioic acid benzylamide; 

6-BenzyI-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carbothioic acid 4-methoxy-benzylamide. 

6-Benzyl-2-(3-phenyl-propionyl)-thiazolo[3^-c]pyrimidine- 
5,7-dione; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyriinidine-2-caiboxylic acid (piperidin-4-ylmethyl)-amide 
hydrochloride; 

6-Benzyl-2-(l-hydroxy-3-phenyl-allyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-S,7-dione; 

6-Ben2yl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Berizyl-2-(hydroxy-phenyl-methyl)-thia2olo[3,2-^]pyrimidine- 
SJ-dione; and 

6-Ben2yl-2-(l-hydroxy-3-phenyl-propyl)- 
thiazoIo[3,2-c]pyrimidine-5,7-dione. 

4. A compound of Formula IV 



R 



1 



25 




IV 



o 



or a pharmaceutically acceptable salt thereof. 



wo 02/064599 



PCT/IB02/00313 



-205- 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce alkyl, NO2, NR5r6, 
CHO,orhaIo; 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 
Ci-Ce alkyl, C2-QS alkenyl, substituted C2-C6 altenyl, 
C2-C10 alkynyl, substituted C2-C10 all^yl, (COzha OH, 
(CH2)m 0R5, (CH2)ni cycloalkyl, (C3J2)in substituted cycloalkyl, 
CHOH (CH2)in aryl, CHOH (CH.2>m substituted aryl, 
CHOH (CH2)m heteroaryl, CHOH (CH2)m substituted heteroaiyl, 
(002)n(CH2)m aryl, (CX)2)n(CH2)m substituted aryl, 
(C02)n(CH2)in heteroaiyl, (C02)n(CH2)in substituted heteroaiyl, 
(C02)n(CH2)ni carbocycle, (C02)n(CH2)ni substituted 
caibocycle, (C02)n(CH2)in heterocycle, (C02)n(CH2)in 
substituted heterocycle, (CX)2)n(CH2)m NR5r6, (CH2)in-S(0)o. 
2-(CH2)n-aryl, OKCi-Cg alkyl)-aiyl, (CH2)roN(H) C(=0)aryl, 
(CH2)m-S(0)o.2-(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)niN(H)C(=0) substituted aryl, 

C(=0)N(R5)-(CH2)maryl. C(=0)N(R5)-(CH2)ni substituted aiyl, 
C(=0)N(R5)-(CH2)m heteroaryl, C(=0)N(R5HCH2)mSubstituted 
heteroaryl, OC-(CH2)niaryl. OC-(CH2)in substituted aryl, 
CsC-(CH2)in-heteroaryl, OC-(CH2)ni substituted heteroaryl, 
OC-(CH2)nj carbocycle, OC-(CH2)ni substimted caibocycle, (CH2)in- 
O-aryl, (CH2)ni-0-substituted aryl, iCti2>m C0R5, (CH2)ni CONR5r6 
NH 

B 

(CH2)mCNR5R6 
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S 

I 

(CH2)m CNR5r6, or {Ctt2)m C02^^; m is an integer from 0 to 6; 
r5 and independently are hydrogen, Ci-Cg alkyl, substituted 

5 Ci-Cfi alkyU (CHiim «yl' (CH2)m substituted aiyl, {CHzhn 

heteioaryl, {COzhn substituted heteroaryl, or r5 and r6 are takro 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing caibon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
10 heteroatoms independently selected from O, S, and NR2^ whwein 

r2 is as defined above; and 
n is 0 or 1 ; with die proviso that R^ and R^ are not both selected from 
hydrogen and Ci-Cg alkyl. 

5. The compound according to Qaim 1 of Formula IV, or a phannaceutically 
15 acceptable salt thereof, selected from: 

6-Benzyl-8~methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyrimidine-2-carboxylic acid benzyl ester; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxa2olo[3,2-c]pyrimidine- 
2-caiboxylic acid benzyl ester, 
20 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3^-c]pyrimidine-2- 
caiboxylic acid benzylamide; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-methoxy-benzylamide; 
6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2- 
25 c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)-amide; and 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazoloI3,2- 
c]pyrimidine-2-caiboxylic acid (benzo[l,3]dioxol-5-ylmethyl>amide. 
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6. 



A conqKHUtd of Fonniila V 



R 



1 




V 



O 

or a phannaceutically acceptable salt thereof, 

wherein r1 is hydro^, (0)nCi-C6 a^kyl, or (0)n substituted 
Ci-Cg alkyl, R2 is iC02)ni^2>m (C02)n(CH2)ni 
substituted aryl, r4 is (CH2)m C02R5, (CH2)m CONR5r6, 
CHOH (CH2)in aryl, CHOH (CH2)m substituted aryl, CHOH 
(CH2)m hetooaryl, CHOH (CH2)in substituted heteroaryl, 
(C02)n(CH2)ni aiyl, (C02)n(CH2)m substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)ni caibocycle, (C02)n(CH2)in substituted 
carbocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)m 
substituted heterocycle; 

m is 0 to 6; 

nisOarl;or 

A coiiq)ound of Formula VI 



R 



1 




VI 



Y 



or a phannaceutically acceptable salt thereof. 



wherein: 



X is O, S, SO, SO2, CH2, C = O, CHOH, NH. or NR5; 



YisOorS; 
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r1 is H, (0)nCi-C6 alkyl; (0)n substituted Ci-Cg alkyl, NO2. NR5r6, 
CHO.orhalo; 

r2, r3, and R^ independmtly aie hydrogen, halo, Ci-Cg alkyl, substituted 
C1-C6 ^2-^ alkenyl, substituted C2-C6 alkoiyl, 
5 C2-CioaIkynyI, substituted C2-CioaIlcynjd,(CH2)m OH, 

(CH2)ni 0R5, (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)in aryl, CHOH (CH.2>id substituted aryl, 
CHOH (CH2)m hetetoaiyl, CHOH (CHihn substituted heteroaiyl, 
(C02)n(CH2)in aiyl, (C02)n(CH2)ni substituted aiyl. 

10 (C02)n(CH2)m heteroaiyl, (C02)n(C^2)m substituted heteijoaiyl, 

(C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
caibocycle, (C02)n(CH2)m heterocycle, (CX)2)n(CH2)m 
substituted hetMocycle, (C02)n(CH2)in NR5r6 (ai2)in-S(0)o. 
2-(CH2)n-aryI. CH(Ci-C6 alkyl)-aryl, (CH2)niN(H) C(=0)aryl, 

15 (CH2)ni-S(0)o-2-(CH2)n-substituted aryl, OKCi-Cg alkyl)- 

substituted aryl, (CH2)niN(H)C(=0) substituted aryl, 

C(=0)N(R5HCH2)maryl. C(=0)N(R5).(CH2)in substituted aryl, 
C(=0)N(R5HCH2)m heteroaryl, C(=0)N(R5).(CH2)mSubstituted 
heteroaryl, CsC-(CH2)niaryl, CsC-(CH2)m substituted aryl, 
20 CsC-(CH2)in-heteroaryl, OC-(CH2)ni substituted heteroaryl, 

C^-(CH2)in carbocycle, C^-iCRzhn substituted caibocycle, (CH2)ni- 
O-aryl, (CH2)m-0-substimted aryl, (CH2)ni COR^, (CH2)m CONR5r6 

NH 
I 

25 (CH2)mCNR5R6 



(CH2)m CNR5r6 or (CH2)in C02R5; m is an Integra- firom 0 to 6; 
m is 0 to 6; 
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r5 and independently are hydrogen, C1-C6 alkyl, substituted 

C1-C6 alkyl, (CH2)in aiyl, (CH2)in substituted aryl, (CH^hn 
heteroaryl, (CH2)in substituted heteroaryl, or.R5 and r6 are taken 
together with the nitrogen atom to whidi they are attached 
S complete a 3- to 7-membered ring containing caifoon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected firom O, S, and NR2, wherein 
R^ is as defined above; and 

n is 0 or 1 ; with the proviso that R^ and R^ are not both selected from 
10 hydrogen and Ci-Cg alkyl; or 

A compoimd of Formula Vn 



vn 



or a phannaceutically acceptable salt thereof, 
wherein: 

15 " — " is absent or is a bond; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR5r6 
CHO,orhalo; 

r2, r3, and R^ independently are hydrograi, halo, C1-C5 alkyl, substituted 
Ci-Ce alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 

20 C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)m 0H» 

(CH2)m OR^. (CH2)m cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)in aiyl, CHOH (CH2)ni substituted aryl. 
CHOH (CH2)in hetooaiyl, CHOH (CH2)in substituted heteroaiyl, 
(C02)n(CH2)m aryl, (C02^(CH2)^l substituted aryl. 

25 (C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl. 
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(C02)n(CH2)m carbocycle, (C02)n(CH2)in substituted 
caibocycle,<C02)n(CH2)nj heterocycle, (C02)n(CH2)in 
substituted heterocycle, (C02)n(CH2)m NR5r6, 
(CH2)ni-S(0)o.2-(CH2)n-aryl. CH(Ci-C6 alkyl)-aryl. 
5 (CH2)mN(H)C(=<))aiyl,(CH2)in-S(O)0.2-(CH2)n-substituted 
aryl, CH(Ci-C6 alkyl)-substituted aiyl, (CH2)mN(H)C(=0) 
substituted aiyl, 

C(sO)N(R5)-(CH2)maiyl. C(=0)N(R5HCH2)ni substituted aiyl. 
C(=0)NCR5HCH2)ni heteroaryl. C(=K))N(R5HCH2)m«*stituted 
10 heteroaryl, (>C-(CH2)niaryl.<>C-(CH2)ni substituted aryl. 

C^-(CH2)m-heteroaryl, (>C-(CH2)ni substituted heteroaryl, 
CsC-(CH2)m carbocycle, (>C-{CH2)m substituted carbocycle, (CH2)in- 
O-aryl, (CH2)in-0-substituted aryl, (C3J2)m C0R5, iCa^ha CONR5r6, 
NH 

15 1 

(CH2)mCNR5R6, 

S 

II 

(CH2)m CNR5r6, or (CH2)in C02R5; m is an integer from 0 to 6; 
20 R^ and R^ independently are hydrogen, C^-Cg alkyi, substituted 

Ci-Ce alkyl, {CH.2)m aryl. (CH2)m substituted aryl, (CH2)in 
heteroaryl, (CH2)in substituted hetonaryl, or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to T-membered ring containing carbon atoms, the 

25 nitrogen atom bearing R^ and R^, and optionally 1 or 2 

heteroatoms independently selected from O, S, and NR^. wherein 

r2 is as defined above; and 

n is 0 or 1; with the proviso that and aie not both selected from 
hydrogen and Cj-C^ alkyl. 
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7. The compound according to Claim i, or a phannaceutically acceptable salt 
thereof, selected from: 

6^Benzyl-8-methyl-5,7-dioxo-l^,6,7-tetrahydro-imidazo[l,2- 
c]pyriroidine-2-caiboxylic add (benzo[131dioxol-S-ylmethyl>amide; 
5 6-BenzyM,8-dimetiiyl-5,7-dioxo-l,5,6.7-tetrahydn)-imidazo[l^- 
c]pyrimidine-2-carboxylic acid (benzo[13]dioxol-5-ylmethyl)-amide; 

6-Benzyl-l,8-dimethyl-5,7-dioxo-l^,6,7-tetrahydro-imidazo[l^- 
c]pyrimidine-2-<:arboxylic acid benzylamide; 

6-Ben2yM,8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l^- 
10 c]pyrimidine-2-carboxyIic acid 4-methoxy-benzylamide; 

6-Benzyl-l-methyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[U2- 
clpyrimidine-2-carboxylic acid 4-methoxy-ben2ylamide; 

6-(4-Methoxy-benzyl)-l-methyl-5J-dioxo-l^,6,7-tetrahydro- 
imida2o[l^-c]pyrimidine-2-caiboxylic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-benzyl)-l,8-dimethyl-5,7-dioxo-l,5,6J-tetrahydro- 
imidazo[l,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide; 

6-Ben2yI-5J-dioxo-23»6J-tetrahydK>-5H-thiazoIo[3,2- 
c]pyrimidine-2-caiboxylic acid benzyl ester 23-Dihydroxypropionic add 
benzyl ester, 

20 6-Benzyl-5,7-dioxo-23,6J-tetrahydn)-5H-thia2olo[3;2- 

c]pyrimidine-2-carboxylic add pyridin-4-ylmethyl ester hydrochloride; 

6-Brazyl-l,5,7-trioxo-lA3,5,6,7-hexahydro-l/4-thiazolo[3,2- 
c]pyrimidine-3-caiboxyIic acid benzyl ester; 

6-6enzyl-l,8-dimethyl-S,7-dioxo-l,5,6,7-tetrahydro-imidazo- 
25 [l,2-c]pyrimidine-2-caiboxylic acid 4-methoxy-bmzyl ester, and 

6-Benzyl-3-ethoxy-2,3-dihydnio-oxazolo[3,2-c]pyriniidine-5,7- 

dione. 



8. 



The compound according to Claim 1 of Fonnula Vm 



wo 02/064599 



PCT/1B02/00313 



-212- 



r1 




vm 



or a phannaceutically acceptable salt thereof, wherein: 

r1 is H, CH3, CH2OH or CHO 

r2 is (C02)(CH2)ni aryl, (C02)(CH2)nj substituted aryl, 

(C02)(CH2)m heteroaryl, (C02)(CH2)ni substituted heteroaiyl, 
C(=0)N(R5HCH2)ni-aiyI, C(=0)N(R5HCH2)in substituted aryl, 
C(s=0)N(R5)-(CH2)m heteroaryl, C(=0)N(R5HCH2)m substituted 
heteroaryl, OC-(CH2>m aryl- CsC-(CH2)m substituted aiyl, 
C^C-{CR2)m heteroaryl. or C^-(CH2)m substituted heteroaryl, 
wherein is hydrogen or methyl; 

r3 is hydrogen or fluoro; 

R^ is C2-C6 alkenyl, substituted C2-C5 alkenyl, Cj-Cg alkyl, substituted 
Ci-Cfi alkyl, C2-C10 alknyl, substituted C2-C10 alkn^ 
(CH2)mCOR5, (CH2)n,S(0)o.2-(CH2)n aryl. C(=0)N(R5)- 
CH2)maryl, (CH2)m-0-aryl, (CH2)mS(0)o.2-(CH2)n substituted 
aryl, C(=0)N(R5).CH2)in substitoted aryl, (CH2)in-0-substituted 
aryl, (C02)n(CH2)m aryl, (C02)n(CH2)in substituted aryl, 
(C02)n(CH2)in heteroaryl. (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)ni caibocycle. or (C02)n(CH2)ni substituted 
carbocycle, wherein 

nisOorl; 

m is an integer of from 0 to 6; and 
r5 is as defined above for Fonnula I. 
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9. The compound according to Claim 8, or a phannaceuticaDy acceptable salt 
thCTBof, wherein: 
r1 isHorCHs; 

r2 is C(=0)N(R5HCH2)m C(=0)N(R5HCH2)m substituted aryl, 
C(=0)N(R5HCH2)mhetert)aiyl, C(=0)N(R5HCH2)inSubstituted 
heteroaryl, C^-<CH2)maryl, <^-(CH2)inSubstituted aryl, OC- 
(CH2)mheteioaryl, or C^-(CH2)inSubstituted heteroaryl, wherein 

is Hot methyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)inaiyl (C02)n(CH2)mSubstituted aryl, 

(C02)n(CH2)inheteroaryl, (C02)n(CH2)inSubstituted heteroaryl, 
(C02)n(CH2)mCarbocycle, or (C02)n(CH2)mSubstituted 

carbocycle, wherein: 
n is 0 or 1, and 

m is an integer of from 0 to 6; or 

The compound according to Claim 8, or a pharmaceutically acceptable salt 
thereof, wherein: 

r1 isHorCHs; 

r2 is OC-(CH2)inaryl, OC-(CH2)inSubstituted aryl, 

C^-(CH2)inheteroaryl, or (>C-(CH2)inSubstituted heteroaryl, 
wherein: 

misl; 

R3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)m aryl, (C02)n(CH2)m substituted aryl, 

(C02)n(CH2)in heteroaryl, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)in carbocycle, or (C02)n(CH2)in substituted 
carbocycle, wherein 

n is 0 and m is 1; or 
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The compound according to Qaim 8, or a phannaceudcally acccptsblo salt 
thereof, wherein: 
Rl isHorCHs; 

R2 is C(=0)N(R5HCH2)inaryl' C(:=0)N(R5>(CH2)niSubstituted aryl, 
5 C(=0)N(R5HCH2)mheteroaryl. or C(=0)N(R5)- 

(CH2)inSubstituted heteroaryl, 
wherein m is 1 and R5 is H orCHy 
r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)inaryl. (C02)n(CH2)mSub5tituted aryl, 
10 (C02)n(CH2)inheteroaryl, (C02)n(CH2)inSubstituted heteroaryl, 

(C02)n(CH2)inCaAocycle, or (C02)n(CH2)inSubstituted 

carbocycle, wherein 
n is 0 and mis 1. 

10. The compound according to Claim 8, or a pharmaceutically acceptable salt 
15 thereof, selected from: 

4-[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

4- { 2-[3-(4-Methoxy-phenyl)-prop-l -yny]]-8-methyl-5 J-dioxo-7H- 
thiazolo[3,2-clpyrimidin-6-ylmethyl } -benzoic acid; 
20 4-{ 2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2u>lo[3,2-c]pyrimidin-6-ylmethyl) -benzoic acid; 

4-{2-[3-(3,4-Difluon>-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo- 
25 7H-thiazolo[3^-c]pyriniidin-6-ybnethyl }-benzoic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>thiazolo[3,2- 
c]pyrimidine-5,7-dione; 

6-(3,4-Dichloro-benzyl)-8-methyl-2-(3-pyridin-4-yl-prDp-l^^ 
thiazolo[3^-c]pyrimidine-S,7-dione; 
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6-(3,4-Dichlon)-ben2yl)-2-[3.(2-methoxy-p3aidin-4-yl)^^ 
ynyl]-8-methyl-tfaiazolo[3^-c]pyriii]idine-5,7-dione; 

6-Benzyl-8-methyl-2-phenylethynyl-thiazolo[3,2-c]pyrim 

dione; 

5 6-(4-BiDmo-ben2yl>2-[3-(3-ineflioxy-phenyl)-prop.l- 
metfiyl-thiazolo[3^-c]pyninidine-SJ*dione; 

4-{2-[3-(3-Methoxy-phenyl)-piop-l-ynyl]-8-methyl-5.7-dioxo-7H- 
thiazolo[3^-c]pyriimdiii-6-ylmethyl }-benzenesulfonaniide; 

4-{2-[3-(3-Huoro-4-methoxy-phenyl)-pn)p-l-ynyl]-8-methyU^ 
10 dioxo-7H-thiazolo[3,2-c]pyriinidin-6-ylmethyl }-beiizoic acid; 

6-(4"Fluoro-benzyI)-8-methyI-2-(3-phenyl-prop-l-ynyl)- 
thiazolo[3^-c]pyriinidine-5,7-<iione; 

6-Benzyl-8-methyl-2-(3-phenyl-pn)p-l-ynyl)-thiazolo[3;2- 
c]pyiimidine-5 ,7-dione; 
15 6-(3»4-Dichloro-benzyl)-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8- 
methyl-thia2olo[3,2-c]pyrimidine-5J-dione; 

6-(4-Methanesulfonyl-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l- 
ynyl)-thiazolo[3»2-c]pyriniidine-5,7-dione; 

4-{ 2-[3-(3-Methoxy-phenyl)-prop-l -ynyll-8-niethyl-5,7-dioxo-7H- 
20 thiazolo[3,2K:]pyriinidin-6-ylmethyl}-benzonitrile; 

4-[8-Methyl-5J-dioxo-2-<3-phenyl-piop-l-ynyl)-7H-thiazolo[3^- 
c]pyriinidin-6-ylinethyl]-benzoic acid; 

2-[3-{3-Methoxy-phenyl>-prop-l-ynyl]-8-methyl-6-[4-(2H-tetra2ol- 
5-yl)-benzyl]-thiazolo[3^-c]pyriniidine-5,7-dione; 
25 6-BenzyI-2-t3-(3-methoxy-phenyl)-prop-l-ynyl]-8-methyl- 
thiazolo[3,2-c]pyriinidine-5,7-dione; 

6-Benzyl-8-incthyl-2-(3-phenyl-piop-l-ynyl)-thia2olo[3^- 
c]pyriinidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
30 (morpholine-4-caibonyl)-benzyl]-thiazolo[3^-c]pyriinidine-SJ-di 

8-Mcthyl-6-[4-(morpholine-4-sulfonyl)-benzyl]-2-(3-pyridin-4-yl- 
prop-l-ynyl)-thiazolo[3,2-c]pyrimidine-5,7-dione; 



wo 02/064599 



PCT/IB02/00313 



-216- 

2-[3-(4-Huaro.phCTyl>imq).l.ynyl]-8-methyl-6-(2-oxo-m^ 
beiizopyran-6-ylmethyl)-thia2olo[3^<;]pyriiiiito 

2-[3-(3-Methoxy-phOTyl)-prop-l-ynyl]-8-methyl-6-(2-^)xo-2^^ 
benzopyran-6-ylmethyl)-thia2olo[3,2-c]pyiiimdiTO^^ 
5 4-[8-Methyl-5,7-dioxo-2K4-phenyl-but4-ynyl>7H-thiazoloP 

c]pyrimiclin-6-ylmethyl]-bOTZoic arid; 

4-[8-Methyl-5J-dioxo-2K6-phenyl-hex-l-ynyl>7H-thiazolo[3^- 

c]pyrimidin-6-yIinethyl]-benzoic add; 

4-[8-Methyl-5J-dioxo-2-(5-phenyl-pent-l-ynyl)-7H-thia2oloP^ 

10 c]pyriniidin-6-ylmethyl]-ben2oic arid; 

4-[8-MethyI-5,7-dioxo-2-(7-phCTyl-hept-l-ynyl)-7H-thiazolo[3> 

c]pyrimidin-6-yhnethyl]-benzoic acid; 

(4-{2-[3-(3,4-Difluon>-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-phenyl)-acetic acid; 
15 6-(3-Huoro-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl> 
thia2olo[3^-c]pyrimidine-5,7-dione; 

6-(3,4-Difluoro-ben2yl>8-inethyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3^-c]pyiiinidiiie-5,7-dione; 

6-(3-Huoro-ben2yl)-2-[3<2-methoxy-pyridin-4-yl>pn)p-l-y^ 
20 inethyl-thiazolo[3,2-c]pyriinidine-5,7-dione; 

[3-(8-Methyl-5,7-dioxo-2-phenyIethynyl-7H-thiazolo[3^- 
c]pyriinidin-6-ylmethyl>-phenyl]-acetic acid; 

6-<4-Bromo-beii2yl)-2-[3-(4-fluoro-3-methoxy-phenyl)-prop- 
ynyI]-8-inethyl-thiazolo[3,2-c]pyrimidine-5,7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-inethyK5,7-dioxo-7H- 
thiazolo[3,2<:]pyiiniidin-6-ylmethyl}-NJ^-dimethyl-benze^ 

4-{2-[3-(3-Huon>-4-methoxy-phenyl)-prop-l-ynyl]-8-inethyl-5,^^ 
dioxo-7H-thiazolo[3^-<:lpyrimidin-6-yhnethyl}-cyclohexanecaiboxyKc 
arid; 

30 6-(3,4-Difluoio-benzyI)-2-[3-(3,4-difluoro-phenyl>piop-l-y^^ 
methyl-thiazolo[3»2-c]pyriinidine-5,7-dione; 

4-[8-Mediyl-5J-dioxcK2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyIl-cyclohexanecarboxylic acid; 
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2-Chlorc)-4-{2-[3.(3-methoxy-phenyl)-prop-l.^^^ 
dioxo-7H-thiazolo[3;2-c]pyrin]idiB-6-ylmethyI}-be^ acid; 

2-[3H[4-HuorD-phenyl>prop-l-ynyl]-^4-methanesulfOT^ 
benzyI)-8-methyl-thiazolo[3,2-c]pyriinidine-SJ-dione; 
5 4-{2-[3-(4.FluoiTo-3-methoxy-phenyl)-pn)p-l-ynyl]-8-methyl-5,7- 
dioxo-7H-tiiiazolo[3^-c]pyriimdin-6-ylmethyl}-ben^ 

(3-{2-[3-(4-Fluoro-3-methoxy-phcnyl)-prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thia2olo[3^-c]pyriinidiii-6-ylmethyl }-phenyl>acetic acid; 

(4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyI]-8-methyl-5,7-dioxo- 
10 7H-thiazolo[3;2-c]pyriniidin-6-ylniethyl }-phenyl)-acetic acid; 

6-(3,4-Difluoro-benzyl>8-methyl-2-(3-phenyl-prop-l-ynyl)- 
thia2olo[3^-c]pyrimidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
(thiomoipholine-4-caAonyl)-benzyl]-thiazolo[3,2-c]pyriinidine-5J-dione 
1 5 8-Methyl-2-(3-pyridin-4-yl-prop- l-ynyl)-6-[4-(thiomorpholine-4- 

sulfonyl)-benzyl]-thia2olo[3,2-c]pyriinidine-5,7-dione; 

2-[3-(4-Fluoro-3-inethoxy-phenyl>prop-l-ynyI]-8-inethyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethyl)-thiazolo[3,2-c]pyrimidine-S,7-dione 
and 

20 2-[3-(3-Methoxy-4-methyl-phenyl)-prop-l-ynyl]-8-methyl-6-(2- 
OXO-2H-1 -benzopyran-6-yImethyl)-thiazolo[3^]pyriinidine-^ cm- 
The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, selected from: 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
25 carboxylic acid benzylamide; 

6-Benzyl-S,7-dioxo-6,7-dihydn>-5H-thiazolo[3^-c]pyiimidine-2- 
caiboxylic acid biphenyI-4-ylamide; 

6-Benzyl-S,7-dioxo-6,7-dihydro-SH-thiazolo[3^-c]pyrimidine-2- 
caiboxylic add (pyridin-4-ylmethyl)-amide hydrochloride; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyIic acid 3-fluon)-benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydn)-5H-thia2oloI3,2-c]pyrimidine-2- 
carboxylic acid benzylamide; 
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6-(3,4-IMchloio-benzyl)-5J-Kiioxo-6J-dihydiX)-5H^ 
c]pyrinudine-2-carboxylic acid benzylamide; 

6-(4^hloro-benzyl)-5J-dioxo-6,7-^ydro-5H-tWa^^ 
c]pyriinidine-2-caiboxylic add benzylamide; 
5 6-(4-Chloro-benzyl)-5J-dioxo-6.7KHhydn>-5H-tfiiM^^ 
c]pyiimidine-2-caiboxylic acid 3,4-dichlon)-benzylamide; 

5J-Dioxo-6-pyridin-4-ylmethyl-6J-dihydm-5H-tWazolo[3^^ 
c]pyiiniidine-2-carboxylic acid benzylamide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
10 c]pyrimidine-2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo{3Jl- 
c]pyrimidine-2"Carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carbozylic acid 3,4-dichlorobenzylainide; 
15 6-Benzyl-5,7-dioxo6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine-2- 
caiboxylic acid (pyridin-4-ylinethyl)"amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrinudine-2-cartx)xylic acid 2,4-dichloro-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
20 clpyrimidine-2-carix)xylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carix)xylic acid 4-fluoro-benzylamide; 

'6.Benzyl-8-foraiyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3^- 
c]pyriimdine-2-cart)oxylic acid 4-methoxy-benzylamide; 
25 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3;2- 
clpyrimidine-2-cart)oxylic acid (lH-indol-5-ylmethyl)-amide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carix)xyIic acid (thiazoI-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazoloI3> 
30 c]pyrimidine-2-caiboxyIic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-cart>oxylic acid (6-methoxy-pyridin-3-ylmethyl>-amide; 
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6-Ben2yl-8-inethyl-5J-dioxo-6J-dihydio-5H-thiazolo[3^^ 

c]pyriiiiidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-aniide 

hydrochloride; 

6-Ben2yl-8-inethyl-5,7-dioxo-6J-dihydio-5H-thiazoloI3^^ 

5 c]pyriinidine-2-caiboxylic acid (imidazoP J-b]thia2ol-6-ylinethyl)-aimde; 

6.Ben2yl-8-methyl-5J-dioxo-6,7Kfihydio-5H-fluazoloI3;^^ 
c]pyrimidine-2-caiboxyUc acid (l-methyl-lH-pyrazol-4-yh3Mthyl)-ainide; 

6-Beii2yl-8-methyl-5,7-dioxo-6J-dihydn)-5H-thiazolo[3^- 
c]pyriinidine-2-cart)0xylic acid (6-methyl-pyridin-2-yhnethyl)-aniide; 
10 6-Benzyl-8-methyl-5,7.dioxo-6,7-dihydro-5H-thia2olo[3;2- 

c]pyriniidine-2-carboxylic acid (2,l,3-benzothiadiazol-5-ylmethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydn>-5H-thia2olo[3> 
c]pyriinidine-2-carboxyIic acid 3,4-difluoro-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
1 5 c]pyriinidine-2-carboxyIic acid (pyridin-3-ylmethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-"thiazolo[3,2- 
c]pyriimdiiie-2-cait)0xylic acid (pyridin-3-ylmethyl)-ainide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-cari)oxylic acid 3-fluoro-4-methoxy-benzylaimde; 
20 6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3^- 

c]pyrimidine-2-carix>xylic acid (pyridin-2-ylinethyl)-amide hydrochloride; 

6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-caiboxylic acid 4-methyl-benzyIaimde; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
25 c]pyrimidine-2-cari)oxylic acid 4-trifluoroinethyl-ben2ylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrinudine-2-carboxylic acid 4-chloro-benzylaniide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriimdine-2-caiboxylic acid 4-trifluoromethoxy-benzylainide; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-inediyl-thiazol-4-yhnethyl>amide 
hydrochloride; 
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4-[2K4-Methoxy-benzylcaibamoyl)-8-me%l-5J-dioxo-7H- 

thia2oloI3,2-c]pyiiinidin-6-ylinethyl]-bem add; 

4-[2K4-Mettioxy-benzylcaibamoyl>8-methyl-5J-<iioxo-7H- 
thiazolo[3,2-^]pyriiiudin-6-ylinethyl]-benzoic acid Sodium salt; 

4-[2-(4-Methoxy-benzylcart)amoyl)-8-inethyl^^ 
thiazolo[3,2-clpyriinidin-6-ylmethyll-benzQic acid 2-dimethylainino-ethyl 

ester hydrochloride; 

4-[2-(4-FluoiX)-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thia2olo[3,2-c]pyrinudin-6-ylniethyl]-benzoic add; 

4-[2-(4-Huoro-benzylcarbamoyl)-8-inethyl-5J-dioxo-7H- 
thia2olo[3;2-c]pyrimidin-6-yhnethyl]-benzoic acid Sodium salt; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 2-dimethylamino-eto^^ 

ester, 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add 2-dimethylamino-ethyl 

ester hydrochloride; 

4-{8-Methyl-5J-dioxo-2-t(pyridin^ylmethyI)-cariMmoyl]-7H- 
thiazolo[3^-c]pyrimidin-6-yhnethyl}-benzoic add trifluoro-acetic add 
salt; 

4.{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-cari)amoyl]-7H- 
thiazolo[3^-c]pyrimidin-6-ybnethyl}-ben2dc add 2-dimethylamino-ethyl 

ester dihydrochloride; 

8-Methyl-6.(2-methyl-thia2ol-4.yhnethyl>5J-dioxo-6J-a^ 
5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic add 4-fluoro-benzylamide; 

2-Chloro-4-[2-(4-fluon)-benzylcari)amoyl)-8-methyl-5,7-dioxo- 
7H-thiazolo[3^-c]pyrimidin-6-ylmethyl]-benzoic add methyl ester; 

8-Methyl.5J-dioxo-6-(2H-tetra2ol-5-ylmethyl)-6,7-dihy^ 
thiazolo[3,2-c]pyrimidine-2-cari)Oxylic add 4-fluoio-benzylamide; 

8-Methyl-5,7-dioxo-6-thia2ol-2-yhnethyl-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carix>xylic add 4-fluoro-benzylamide 
hydrochloride; 
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4-[2-<4-Huaro-ben2ylcarbamoyl^8-methyl-5J-dioxo-7H^ 
thiazolo[3^-c]pyriinidin-^ytaethyl]-2-inethyl-bera^ acid methyl ester. 

4-[2-<4-Huon>-benzylcarf>amoyl)-8-melhyl-5,7-dioxo-7H- 
tMazolo[3^-K:]pyrimidin-^ylmethyl]-2-niethoxy-ben2oic add methyl 
ester; 

6-(4-Fluon)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (pyridiii-4-ylmelhyl)-amide 

hydrochloride; 

6-(4-Bromo-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Chlon)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)-amide 
hydrochloride; 

8-Methyl-6-[4-(morpholine-4-cari3onyl)-benzyl]-5,7-dioxo-6J- 
dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4. 
ylmethyl)-amide hydrochloride; 

{5-[2-(4-FIuoro-ben2ylcarbamoyI)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-yhnethyll-isoxazol-3-yl}-caibamic acid methyl 
ester, 

8-Methyl-57Hiioxo-6-[4-(2H-tetrazol-5-yl)-ben2yl]-6jKiihydro- 
SH-thiazo]o[3.2-c]pyrimidine-2-carboxylic add 4-fluQra-benzylamide; 

8-Methyl-6-[4-(morpholine-4-cariKmyl)-benzyl]-5jKlioxo-6,7- 
dihydro-SH-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluaro- 
benzylamide; 

6-(6-Huoro-quinoIin-2-ylmethyl>8-methyl-5jKlioxo-6J-dihy 
SH-thiazolo[3^-c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide; 

2-[2-(4-Fluoro-benzyIcarbamoyl>8-methyl-5,7-dioxo-7H- 
diia2olo[3^-^]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4<aite 

add methyl ester, 

6-But-2-ynyl-8-methyl-5J-Klioxo-6J-^ydtax>-5H4hiazolo[3^- 
c]pyrinudine-2-carboxylic add 4-fluon>-benzylamide; 
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8-Methyl-5J^iioxo-6K2K)xo-2H-l-benzopyran-^ylm 
dihydro-SH-thiazolo[3^'«]pyriiDidine-2-caiboxyU^ acid 4*fluQn>- 
benzylamide; 

6K4-Mcthanesidfonyl-benzyl>8-methyl-5,7-dioxo-6J^ 
5 5H-tWazolo[3^<]pyriinidine-2-carboxylic acid (pyridin-4-ylinethyl)- 

amide hydrochloride; 

6-(3-Cyano-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriimdine-2-carboxylic acid (pyridiii-4-ylmethyl)-aimde 
hydrochloride; 

10 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-methyl-5j-dioxo-6,7- 
dihydn>-5H-thiazolo[3^-c]pyriimdine-2-carboxylic acid (pyridin-4- 
ylinethyl)-aniide hydrochloride; 

8-MethyI-5,7-dioxo-6-(4-sulfanioyl-benzyl)-6J-dihydn)-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)oxyIic acid (pyridin-4-yimethyl)-aimde 
15 hydrochloride; 

6-(4-Cyaiio-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caii>oxy]ic acid (pyridin-4-ylinediy])-aiiiide 
hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-pK>pyl)-6,7-dihydro-5H- 
20 thiazoloi3,2-c]pyriniidine-2-carboxylic acid 4-fluoro-benzylaniide; 

8-Methyl-5,7-dioxo-6-(l-phenyl-ethyl)-6,7-dihydro-5H- 
thiazolo[3,2-<:}pyrinudine-2-caii)oxylic acid 4-fluc»o-benzylaniide; 

8-Methyl-S,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6J- 
dihydro-SH-thiazolo[3,2-c]pyriinidine-2-caiboxylic add 4-fluQro- 
25 benzylamide; 

6-(5-Cyano-pentyl>-8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluQro-benzylainide; 

6-(E>But-2-enyI-8-metiiyl-5J-dioxo-6,7-dihydio-5H-thia2oIo[3^- 
c]pyrimidine*2-caiboxylic acid 4-fluoro-benzylainide; 
30 8-Methyl-5,7-dioxo^(E>pent-2-enyl-6,7-dihydro-5H- 

thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylainide; 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyrimidine-2-cari30xyIic acid 4-fluoro-benzylainide; 
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6-(2-Benzenesulfonyl-ethyl)-8-methyl-5,7-dioxo-6,7-fi^^ 
thiazolo[3^-c]pyriinidine-2-caitx>xylic acid 4-fluaro-benzylaimde; 

6-(l-Ethyl-propyl>8-methyl-5J-^oxo-6J-dihydro^ 
thiazolo[3,2-c]pyri]nidine-2-caiboxylic acid 4-fluoro-benzylaioide; 
5 8-Nfcthyl-5J-dioxo-6-pOTt-2-ynyl-^J-dihydro-5H-thia2^^ 
clpyriinidine-2-carboxylic acid 4-fluoro-ben2ylamidc; 

6-(2-Berizenesulfonyl-ethyl)-8-methyl-5,7-dioxo-6J^^ 
thiazolo[3,2-c]pyrimidine-2-cart)Oxylic acid 4*fluQro-benzylainide; 

8-Methyl-6-(3-methyl-but-2-^yl)-5J-dioxo-6J-dihydro-5H- 
10 thiazolo[3,2-c]pyriinidiiie-2-caiboxyIic acid 4-fluoro-benzylamide; 

6-[2-(4-Fluon>-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7- 
dihydit>-5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoio- 
benzylamide; 

6-[3-(4-Fluoro-phenyl>3-oxo-propyl]-8-methyl-5,7-dioxo-6,7- 
15 dihydro-5H-thiazolo[3,2-clpyrinudine-2-carboxylic acid 4-fluoio- 

benzylamide; 

6-(2-Ben2oylaminD-ethyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3f2-c]pyiimidine-2-caiboxylic acid 4-fiuorcybenzylainide; 
8-Methyl-5J-dioxo-6-(2-phenoxy-^thyI)-6J-<Iihydn>5H- 
20 thiazolo[3^-clpyrimidine-2-caiboxylic acid 4-fluoro-ben2ylaimde; 

6-(3,4-Dichloro-benzyl)-5J-dioxo-6,7-dihydix>-5H-thiazoto^^ 
c]pyriinidine-2-carboxylic acid 4-methoxy-benzylaiitide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrinudine-2-carboxyIic acid 4-fluoix>-benzylamide; 
25 6-Ben2yl-8-methyl-5J-dioxo-6J-dihydiD-5H-tfiiazolo[3> 
c]pyiiniidine*2-caiboxylic acid 3-methoxy-benzylainide; and 

6-Benzyl-8-methyl-SJ-dioxo>6J<^ydio-SH-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (tetiahydro-furan-2-ylinethyl)-aimde; 
6-Benzyl-8-inethyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^-c]p^ 
30 2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyriim 
2-carboxylic acid 3-fluoro-benzylamide; 
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6-(3-Fluon>-benzyl)-8-me%l-5J-dioxor6J-dihydio-5H- 
thiazolo[3,2-<;]pyriinidiiie-2-caiboxylic add 3-fluoio-benzylaiiiide; 

6-(3,4-Dichloro-benzyl>8-inethyl-5jHfioxo-6J-dihydr^ 
thiazolo[3,2-c]pyxiiiiidine-2-caiboxylic add benzylamide; 
5 6-(3,4-Dichloi^benzyl)-8-inethyl-5J-dioxo-6J^iihyd^ 
thiazoIo[3^-clpyriimdine-2-carboxylic add 4-methyl-ben2ylamide; 

8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6J-dihydix^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic add benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H-^azolo[3^<]pyr^ 
10 2-caiboxylic acid (pyridin-4-ylmethyl)-aniide; 

d-Benzyl-S-methyl-SJ-dioxo-ej-^iihydro-SH-thiazoloP^-clpy^ 

2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
15 8-Methyl-5,7-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 

thiazolo[3;2-c]pyrimidine-2-cari)oxylic acid 4-methoxy-benzylamide; 

6«Benzyl-8-methy]-5J-dioxo-6,7-dihydn)-5H-thia2olo[3^-c]pyrimidine- 
2-caiboxylic add 3,4-dimethoxy-benzylamide; 

6-(4-Methanesulfonyl-benzyl)-8-mediyI-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-ben2ylamide; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-cazi)oxylic acid 3,4-dimethoxy-benzylamide; 

6-(4-Dimethylsulfamoyl-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add 3,4-dimethoxy-benzylaroide; 
25 8-Methyl-5jKKoxo-6-pyridin-3-ylmettiyl-6J-dihydiD-5H- 

thiazolo[3,2-K:]pynmidine-2-carboxylic add 3,4-dimethoxy-brazylaniide; 

8-Methyl-5,7-dioxo-6.pyridin-2-ylmethyl-6,7-dihydro-5H- 
thiazolo[3;2-c]pyiunidine-2-carboxylic add 3,4-dimethoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3^-^]pyrimi 
30 2-caiboxylic add 3-methoxy-benzylamide; 

6-(3-Methoxy-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazoloI3,2-c]pyiimidine-2-caiboxylic acid 3-methoxy-benzylamide; 
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6-(3-Methoxy-benzyl)-8.methyl-5 J-dioxo-6 J-dihydro- 
thiazolo[3,2-^]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-yliMthyl)- 
amide; 

6-Benzo[13]dioxol-5-ylmethyl-8-mefliyl-5,7-dioxo-6J-dihydro^ 
5 thiazolo[3;2-c]pyriimdine-2-cari)oxylic acid (benzo[l^]dioxol-5-ylmethyl)- 

amide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5HTthiazolo[3;iK:fe 
2-carboxyiic acid 4-methylsulfanyl-benzylaimde; 

6-Ben2yl-8-methyl-5J-<iioxcK6J-dihydK)-5H-thiazolo[3^K:lp^ 

10 2-carboxylic acid 3,4-dichlorobenzylamide; 

6-Benzy^8-methyl-5,7-dioxo-6jHlihydro-5H-thiazolo[3;2K;]pyrim 

2-cart)Oxylic acid 4-inethoxybenzylaimde; 

6-Benzyl-8-methyl-5J«dioxo-6J-dihydro-5H-thiazolo[3,2-clpyriim 

2-carboxylic acid benzylamide; 
15 6-(4-Pyridylmethy)-5J-dioxo-6J-dihydn)-5H-thia2»lo[3,2-^^^ 
2-carboxylic add benzylamide hydrochloride; 

6-(4-ChlorobeMyl>5,7-dioxo-6,7^ydn)-5H-thiazolo[3,2-<;]py^ 
2-carboxylic acid 3,4-dichlorobenzylainide; 

6-(4-ChIorobenzyl)-5J-dioxo-67-dihydro-5H-thiazolo[3,2-^]pyriim 
20 2-carboxyIic acid benzylamide; 

6-(3,4-Dichlorobenzyl)-5,7-dioxo-6J-<iihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid brazylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyiimidine- 

2-carboxylic acid benzylamide; 
25 6-Benzyl-8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo[3,2-<:]pyri 
2-carboxylic acid 3*fluoro-benzylamide; 

6-Bcn2yl-5,7-dioxo-6J-dihydro-5H-thiazolo[3.2-c]pyriinidine- 
2-carboxylic add (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
30 2-cari30xylic add biphenyl-4-ylamide; 

6-Ben2yl-8-fonnyK57-dioxo-6J-dihydro-5H-thiazolo[3,2H:]pyrimi 
2-carboxylic add 4-fluon)-benzylamide; and 
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6-BenzyI-8-hydroxyraethyl-5jHBoxo-6J-dihydro-5 
thia2olo[3^-c]pyriinidine-2-cart)Oxylic acid 4-fluorD-benzylaimde; or 
Hie compound according to Claim 8, or a phannaceutically acceptable salt 

diexeof, selected from: 
5 4.[2-(4-Methoxy-benzylcari>amoyl)-8-methyl-5,7-dioxo.7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid mettiyl ester, 

4.[2-(3.Fluoro-benzylcart)amoyl)-8-m^yl-5,7-dioxo-7H- 
thiazolo[3^-c3pyriniidin-6-ylmethyl]-bOTZoic add methyl ester, 
4-[2-(4-Fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo-7H- 
10 thiazolo[3 ,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester; 

6-Benzyl-5J-dioxD-67.dihydro-5H-thiazolo[3,2-<:]pyrimidine-2^ 

carboxylic add benzyl ester, 

6-Benzyl-8.methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 

c]pyrimidine-2.carboxylic add benzyl ester; 
15 6-Benzyl-3-methyl-5,7.dioxo-6,7.dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic add methyl ester, 

6-Benzyl-8-methyl-5,7-<lioxo-6,7.dihydro-5H- 
thia2olo[3,2-c]pyriniidine-2.carboxylic add methyl ester, 
6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-<;]pyrimidine-2-caiboxylic acid pyridin-4-ylmethyl ester; 

6-Benzyl-5,7.dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 

2-cacboxylic add pyridin-4-ylmethyl ester, 

8-Methyl.5,7-dioxo-6-pyridin-4.yhnethyl-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic add 4-methoxy-benzyl ester, and 
25 6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydn>-5H. 

thiazolo[3,2-c]pyrimidine-2-caiboxylic add benzyl ester. 

1 1. The compound according to Claim 1, or a pharmaceutically acceptd)le salt 
thereof, selected from: 

6-Benzoyl-thiazolo[3,2-c]pyrini]dine-5,7-diQne; 
30 6-(4-Chlorobenzyl)-thiazolo[3,2-c]pyrimidine-S,7-^one; 

6-Pyridin-4-yhnethyl-thiazolo]3,2-<:3pyiimidine-5,7-dione; 
8-Methyl-tfa]azolo[3,2-c]pyrimidine-S,7-dione; 
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8-Methyl-5J-^oxo-6,7-dihydn)-5H-thiazolo[3^-<;]py^ 

caiboxylic acid; 

6-Benzyl-8-methyl-5jKHoxo-6,7-dihydio-5H-tWaz^^ 

c]pyiiniidine-2-caiboxylic acid; 

4-(8-Methyl-5J-KHoxo-7H-thiazolo[3^-^lpyrimidin^^ 

benzoic acid t^-butyl esten and 

8-Methyl-6-[4-(Morpholine-4-sdfonyl)ben2yI]-thiazoto 

c]pyrimidine-5,7-dione. 

The compound according to Qaim 1, or a phannaceutically acceptable salt 
thereof, selected fcom: 

6-(4-Bromo-benzy])-8-inethy]-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-aniino-pyridin-4- 
ylmethyl>amide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (2-aniino-pyridin-4- 
ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J'<lioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxylic add (2-aimno-pyridin-4- 
ylinethyl>amide; 

6-(3-Bromo-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3^H:]pyrimidine-2*carboxyIic acid (2-aniino-pyiidin-4- 
ylmethyl)-ainide; 

6-(3,4-Dichlon)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2*aniino-pyridin-4- 
ylmethyl>aniide; 

6-(4-Bromo-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (2-anuno-pyridin-4- 
ylmethyl)-anude; 
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6K3-Chioro-baizyI)-8.methyl.5J.dioxo-6,7^hydro-5H- 
thiazolo[3,2K:}py[iinidine>2-caiix)xylic acid (2.aimno-pyridin-4- 
ylinethyl)-aniide; 

6K3-Huoix>-benzyl)-8-methyl-5J-dioxo-6,7-dihydn>^ 
5 thiazolo[3^-c]pyrimidin6-2-cazboxylic acid (2-ainino-pyridin-4- 

ylinethyl)-aimde; 

6-(3,4-Dibromo-ben2yI)-8-methyl-5,7-dioxo-6,7-dihydio-5H. 
thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (2-ainino-pyridin-4- 
ylinethyl)-aniide; 

10 6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J.dioxo-6,7Hllhydro^ 
thia2olo[3^-c]pyriinidine-2-caiboxylic acid (2-aniino-pyridin-4- 
yhnethyl^aimde; 

6-(3,4-Difluon)-benzyl)-8-methyl-5J-d20XO-6,7"<iihydn)-5H- 
thiazolo[3,2-c]pyrimidine.2-cart)Oxylic acid (2.aniino-pyridin-4. 
15 ylinethyl>amide; 

6-(3-BromcMi-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-ainino-pyridin"4- 
ylmethyl>*aimde; 

6-(3-ChlcMX)-4-flucnx)-benzyl)-8-methyl-5,7-dioxo.6,7^^ 
20 thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-ainino-pyridin-4- 

ylmethyl)-aniide; 

6.(4-Chloix)-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7Hiihydn>^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-amino-pyridiii-4- 
yhnethyl)-amide; 

25 6-(4-Bn)mo-ben2yl)-8.inethyl-5,7-dioxo-6,7-dihydio.5H- 
thiazolo[3,2K:]pyriinidine-2-caiboxylic acid (2-^oxy-pyridin-4- 
ylinethyl)-amide; 

6-(4-Chloro.benzyl).8-methyl-5J-dioxo-6J-^hydro-5H- 
thiazolo[3^H:]pyriniidine-2-caiboxylic acid (2-eAoxy-pyridin-4- 
30 ylmethyl>-amide; 

6-(4-Huoro-benzyl)-8-methyI-5,7-dioxo-6J.dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-aiiiide; 
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.6-(3-Bromo-4-fluon>-beiizyl)-8.methyl-5J-dioxc^^ 
thia2olo[3^-c]pyiiniidine-2-carboxylic add (2-ethoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(3-Bromo-beiizyl)-8-metfiyl-57-dioxo-6,7.dihyc^ 
thiazolo[3,2-c]pyiiimdine-2-caiboxylic add (2-ethoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(3,4-I>ichloK>-benzyl)-8-methyl-5J-dioxo-6,7-dihydi^ 

thiazolo[3,2-c]pyriiiiidine-2-carboxylic add (2-ethoxy-pyridin-4- 

ylmediyl>ainide; 

6-(4.Bn)mo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydn^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (2-etiioxy-pyridin-4- 

ylmethyl)-amide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-ethoxy-pyridin-4- 
ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic add (2-ethoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)«8-methyl-5J-dioxc)-6,7-dihydro-5H- 

thia2olo[3,2-c]pyriniidine-2-carboxylic add (2-ethoxy-pyridin-4- 

yhnethyl)-anude; 

6-(4-Bromo-3-chloro-benzyl)-8-niethyl-5J-dioxo-6J-dihydK>-5fr 
thia2olo[3^-c]pyrimidine-2-carboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-aimde; 

6-(3,4-I>ifluoro-benzyI)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-caiboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-aniide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5J-dioxo-6J-dihydn>-5^^ 
thiazolo[3^-c]pyrimidine-2-cart)oxylic add {2-ethoxy-pyridin-4- 
ylinethyl)-aniide; 

6-(3-Chloro-4-fluoio-ben2yl)-8-methyl-5,7-dioxo-6,7-di^^ 
thiazolo[3^-c]pyriiiiidine-2-c:aiboxylic add (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 
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6-(4<Moio-3-fluon)-beiizyl>8.methyl-5J-dioxo-6,7^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ettioxy-pyridin-4- 
ylinethyl)-amide; 

6-(4-Bromo-benzyl>8-methyl-5,7-dioxo-6J-dihydio-5H- 
thiazolo[3,2K:]pyriinid]ne-2*cazi)OxyIic add (6-hydioxy-pyridin-3- 
ylmethyl>aniide; 

6-(4<:hloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3^-c]pyrimidine-2-cait>oxylic add (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 

6-(4-Huoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (6-hydioxy-pyridinr3- 
yimethyl)-amide; 

6-(3-Bromo-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6J-^hydro^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyO-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydix>-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-hydiDxy-pyridin-3- 
ylmethyl)-ainide; 

6-(3,4-Dichloro-ben2yI)-8-methyl-5,7-dioxo-6,7-dihydiTO-5H- 
thiazolo[3^-c]pyriimdine-2-carboxyIic add (6-hydioxy-pyridin-3- 
yljnethyl)-anude; 

6-(4-Bn)mo-3-fluoro-benzyl)-8-methyl-5J-^oxcH^J-dihydn)-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-hydn}xy-pyridin-3- 
ylmethyl)-ainide; 

6-(3<:hloro-benzyl>8-methyl-5J-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic add (6-hydioxy-pyridin-3- 
ylniethyl)-amide; 

6-(3-Fluorc)-benzyl)"8-methyl-5J-<iioxo-6,7-dihydn>-5H- 
thiazolo[3»2-c]pynmidine-2-cart)oxylic add (6-hydioxy-pyridin-3- 
ylinethyl)-ainide; 

6-(3,4-Dibn)mo-benzy])-8-methyl-5J-dioxc>-6jKlihydiT)-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-hydioxy-pyridin-3- 
yhnethyl>aniide; 
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6-(4-Biomc)-3-chlcMD-benzyl>8-methyl-5J-dioxcH6J^fi^ 
thiazolo[3;2-c3pyriinidine-2-carboxylic add (6-hydn)xy-pyridia-3- 
ylinethyl>ainide; 

6K3,4-Difluoro-beiizyl)-8-methyl-5J-dioxo-6J-dihydi^ 
thiazolo[3^-c]pyrimidine-2-caiboxylic arid (6-hydroxy-pyridin-3- 
ylinethyl>amide; 

6-(3-Biomo-4-chlon)-benzyl)-8-methy]-5J-dioxo-6J-dihydn>-5^^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-aniide; 

6-(3-ChloiX)-4-fluon)-benzyl)-8-methyl-5J-dioxo-6,7-^^ 
thiazoloI3,2-c]pyriimdine-2-caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 

6-(4-Chloro-3-fluon>-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-hydroxy-pyridiii-3- 
ylmethyO-amide; 

6-(4-Bn)ino-ben2yl)-8-inethyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyninidine-^2-cazboxyIic add (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Chloro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-clpyriniidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-cart)oxylic arid (2-methoxy-pyridiii-4- 
ylniethyl>aniide; 

6-(3-Bromo-4-fluoit)-benzyI)-8-melhyl-5J-dioxo-6J-^^ 
thiazolo[3^-c]pyriinidine-2-carboxyIic add (2-]netfaoxy-pyridiii-4- 
ylniethyl)-aniide; 

6-(3-Bn)mo-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic arid (2-methoxy-pyridin-4- 
yljnethyl)-aniide; 

6-(3,4-Dichloro-benzyl)-8-inethyl-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyIic arid (2-methoxy-pyridin-4- 
ylinethyl)-ainide; 
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6-(4-Biomo-3-fluarD-benzyl)-8-methyl-5,7-dioxo-6J^to 
thiazoloP,2-c]pyrimidine-2-carboxyIic add (2-methoxy-pyridin-4- 
ylinethyl)-amide; 

6-(3-CWoio-benzyl)-8-methyl-5J-dSoxo-6J-dihydn)-OT^ 
thiazolo[3^-c]pyriiiiidine-2-caiboxylic acid (2-inethoxy-pyridin-4- 
ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazoioi3^<]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(3ADibit)mo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (2-methoxy-pyridin-4- 

ylmethyl>aniide; 

6-(4-Bromo-3-chIoro-benzyl)-8-methyl-5J-(fioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic add (2-inethoxy-pyridin-4- 
ylmethyl)-amide; 

6-(3,4-IMfluoro-benzyl>8-methyl-5J-dioxo-6J-dihydn)-5H^ 
thia2olo[3^-c]pyriinidine-2-cart)oxylic add (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Biomo-4-chloro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydio^ 
thia2olo[3,2-c]pyrimidine-2-carboxylic add (2-methoxy-pyridiii-4- 
ylmethyl)-aniide; 

6-(3-Chloro-4-fluoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydi^ 
thiazoloI3^-c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4- 
ylmethyl)-aniide; 

6-(4-Chlon>-3-fluom-ben2yl)-8-methyl-5,7-diox<>^J-d^ 
thia2olo[3;2-c]pyriinidine-2-caiboxylic acid (2-inethoxy-pyridin-4- 
ylinediyl)*an]ide; 

6-(4-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-clpyiimidine-2-carboxylic add (2-methyl-pyridin-4- 
ylmethyl>aniide; 

6-(4.Chloro-benzyl>8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-clpyriinidine-2-caiboxylic add (2-methyl-pyridin-4- 
ylinethyl>amide; 
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6-(4.HuoK>4>enzyl>8-methyl-5J-dioxo-6J-^^ 
thia2olo[3^-c]pyriimdine-2-carboxylic add (2-inethyl-pyridin-4- 
ylinethyl>-ainide; 

6-(3-Bromo-4-fluon>-baizyl).8-inethyl-5J-KBox 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (2-methyl-pyridin-4- 

ylmethyl)-amide; 

6-(3-Bromo-benzyI)-8-methyl-5,7-dioxo-6»7-dihydio-5H- 
thia2olo[3,2-c]pyriniidine-2-carboxylic add (2-methyl-pyridin-4- 
ylinethyl)-amide; 

6-(3ADichloix)-benzyl>8-methyl-57-dioxo-6,7-<lihyd^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (2-mcthyl-pyridin-4- 
ylmethyl>ainide; 

6-(4-Bromo-3-fluoro-ben2yl)-8-methyl-5J-^oxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-cariK)xylic add (2-methyl-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Chl(m)-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H- 
tiiiazolo[3^-c]pyrimidine-2-carboxybc add (2-methyl-pyridin-4- 
ylmetfaylVamide; 

6K3-Flu<nro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic add (2-methyl-pyridin-4- 
ylmethyl)-amide; 

6K3,4-Dibromo-benzyl)-8-methyl-5jHiioxo-6,7-dihyd^ 
thiazolo[3,2-c]pyrimidine-2-cart)oxylic add (2-incthyl-pyridiii-4- 
ylmethyl)-a]nide; 

6K4-Bn)m(>-3H:hlcm>-benzyl)-8-inethyl-5J-dioxo-6J^ 
thiazolo[3,2-c]pyriiiiidine-2-caiboxylic add (2-methyl-pyridiii-4- 
ylinethyl)-ainide; 

' 6-(3,4-Difluon)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-methyl-pyridin-4- 
yliDethyI)-amide; 

6-(3-BrDmo-4-chloro-ben2yl)-8-methyl-5J-dioxo-6J-da 
thiazolo[3^-c]pyriimdine-2-caiboxylic add (2-methyl-pyridin-4- 
ylinethyl>amide; 
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6.(3.CM<m>-4-fluoro.benzyl)-8-methyl-5J-diox^^ 
thiazolo[3^.c]pyriniidine-2-<:aiboxylic acid (2-methyl-pyridin-4. 

ylmethyl)-ainide; 

6-(4<ailon>.3-fluorc>.benzyl).8-methyl-5J-dioxo.6,7^ 
thia2olo[3,2.c]pyrixnidine.2-caiboxylic acid (2-methyl.pyridin-4. 

ylmethyO-amide; 

6-(4.Bromo.benzyl).8-methyl-5J-dioxo.6J-^hydro-5H- 
thia2olo[3^-<:]pyriimdine-2.carboxylic acid (2-methylamino.pyridin-4- 

ylmethyl)-amide; 

6.(4<3ilorc>-benzyl)-8-methyl-5,7.dioxo-6,7-dihydio.5H- 
thiazolo[3,2.c]pyriinidine-2.caiboxylic acid (2-methylaniino-pyiidin.4- 

ylmethyl).amide; 

6-(4.Fluoro-benzyl)-8.methyl.5,7.dioxo.6J-dihydio-5H. 
thiazolo[3,2-c]pyrimidine.2.carboxylic acid (2-methylaimno.pyridin-4- 
ylmethyl).aniide; 

6-(3.Bn)mo.4-fluoro-benzyl>8-methyl-5J.dioxo-6,7-dihydrO"5H- 
thiazoloI3,2-<:]pyrimidine-2-K:aiboxylic acid (2-methylamino.pyridin-4- 
ylinethyl).aimde; 

6-(3.Bromo.benzyl).8.methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3,2-<:]pyrimidine.2.cartK)xylic acid (2.methylamino.pyridin-4- 
ylmethyl)*amide; 

6-(3,4-Dichlon)-ben2yl)"8-methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3,2-<:]pyriinidine-2.caiboxylic acid (2.methylaniino-pyridin-4- 
ylmethyl>amide; 

6-(4.Bn)mo.3.fluoip-ben2yl)-8-inethyl-5,7-dioxo-€J-^ 
thiazolo[3^.c]pyiimidine-2-K:aiboxylic acid (2-methylaimno-pyridin.4- 
ylinethyl>ainide; 

6.(3.Chlon).ben2yl).8-methyl-5,7Klioxo-6,7-dihydix).5H- 
thiazolo[3,2-c]pyriinidine-2-<:arboxylic acid (2-methylaimno-pyridin-4- 
ylmethyl>ainide; 

6.(3.Fluoro.benzyl)-8-inethyl-5,7.dioxo.6,7-dihydro.5H. 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylaiiiino-pyridin-4- 
ylinethyl).amide; 
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6-(3,4-Dibn)mo-benzyl)-8-methyl-5,7-dioxo-6J-d^ 
thia2olo[3,2-c]pyiimidine-2-caiboxylic add (2-inethylaimno-pyridin-4- 

ylmethyO-amide; 

6K4-BiDm()-3-chloio-benzyl)-8-methyl-5J-dioxo-6J-^ 
thiazoIo[3;2-c]pyriinidine-2-cait)oxylic acid (2-ineAylaiiiino-pyridiii-4- 

ylmethyl)-ainide; 

6-(3,4-DifluOTO-benzyl>8-methyl-5J-dioxo-6,7-^ 
thiazolo[3,2K:]pyriimdine-2-cari>oxylic add (2-methylainino-pyridin-4- 

ylmethyl>aniide; 

6-(3-Chloro-4-fluon>-benzyl)-8«methyl-5J-dioxo-6J-dihydio^ 
thiazol6[3;2-c]pyriinidine-2-cait)Oxylic add (2-methylamino-pyridin-4- 

ylmethyl>aniide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-inethylamino-pyridin-4- 

ylmethyl)-amide; 

6-(4-Chloro-3-bromo-benzyI)-8-methyl-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic add (2-methylamino-pyridin-4- 

ylniethyl)-ainide; 

6-(4-Biomo-benzyl)-8-methyl-5J-^oxo-6,7-dihydro-5H- 
thiazoIo[3,2-<:lpyriinidine-2-carboxylic acid (pyridiii-3-ylmethyl)-ainide; 

6-(4-aUoix>-benzyl)-8-methyl-57-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc>-5H- 
thiazolo[3,2-c]pyriinidine-2-cari)oxylic acid (pyridin-3-ylmethyl)-aiiiide; 

6-(3-BiDmc)-4-fluoit)-ben2yl)-8-methyl-5J-dioxo-6jHfi^ 
thiazolo[3^-c]pyiiinidiiie-2-caiboxylic acid (pyridin-3-ylinediyl)-ainide; 

6-(3.Bromo-benzyl)-8-methyl-5.7-dioxo-6.7-dihydn)-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)oxylic add (pyridin-3-ylinethyl)-ainide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5J-diox<><,7-dihydro-5H- 
thiazolo[3»2-c]pyrimidine-2-caiboxylic acid (pyridiii-3-ylmethyl>-ainide; 

6-(4-Bix>mo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H^ 
thiazoloI3^-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylniethyl>aiiude; 
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6-(3-Chlcm>-ben2yl)-8-methyl-57-dioxo-6J-dihydr^ 
thia2olo[3^-c]pyrimidine-2-caiboxylic add (pyridin-3-ylmethyl)-aimde; 

6-(3-Huoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydio- 
thiazolo[3^-c]pyrimidine-2-cart)oxylic acid (pyridin-3-ylmethyl)-ainide; 
5 6-(3,4-Dibromo-ben2yl>8-methyl-5J-<Iioxo-6,7-dihydn>5H- 

thiazolo[3,2-c]pyrimidine-2-cart)Oxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromc>-3-chloro-benzyl)-8-methyI-5J-dioxo-6J-dihydro-OT^ 
thia2olo[3;2-c]pyrimidine-2«carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluoro-ben2yl>8-metiiyl-5 J-<iioxo-6 J-<iihydr^ 
10 thia2olo[3,2<]pyrimidine-2-cait)Oxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-BromcMUchloK)-ben2yl)-8-methyl-5jKiioxo-6jKiihydr^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (pyridin-3-ylinethyl>amide; 
15 6K4-ChloiD-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-OT^ 
thiazolo[3,2-c]pyriimdine-2-carboxylic acid (pyridiii-3-ylmethyl)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-clpyiimidine-2-caiboxylic acid (6-ainiiio-pyridin-3- 
ylmethyl)-axnide; 

20 6-(4-ailoro-benzyl)-8-methyl-5J-dioxo-6J-dihydn)-5H^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylinethyl)-aiiiide; 

6-(4.Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydit>-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-aniiiio-pyridin-3- 

25 . ylmethyl)-ainide; 

6-(3-Bromo^fluoro-beiizyl)-8-methyl-5jHiioxo-6J-dih 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-aniino-pyridin-3- 
ylmethyO-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
30 thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-amino-pyridiii-3- 

ylmethyl)-ainide; 
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6-(3,4.I>ichlcMo-ben2yl)-8-methyl.5jHiioxo-6J 

thiazolo[3^K:]pyrinudine-2-caiboxylic acid (6-ainino-pyridiii-3- 

yliiiethyl)-aixude; 

6-(4-Bromo-3-fluon)-benzyl)-8-inethyK5J-dioxo-6J^^ 

thiazolo[3^-c]pyriimdine-2-caiboxylic acid (6-ainino-pyridin-3- 

ylinethyl)-amide; 

6<3-CWoio-beiizyl>8-methyl-5,7-dioxc>-6J-dihydn)-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-aniino-pyridin-3- 

ylinethyl>-aimde; 

6-(3-Ruoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyiimidine-2-carboxylic acid (6-aimno-pyridin-3- 

ylmethyl)-aniide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5jKiioxo-6J-dihydro-5H- 

thiazolo[3.2-c]pyriinidine-2-carboxylic acid (6-aniino-pyridin-3- 

yimethyl)-amide; 

6-(4-Bromo-3-chloro-ben2yl)-8-methyl-5J-dioxc)-6J-dihydro-5H- 

thiazolo[3^-c]pyiimidinc-2-carboxylic acid (6-ainino-pyridiii-3- 

ylmethyO-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic add (6-ainino-pyridin-3- 
ylinethyl)-amide; 

6-(3-Bromo-4-chloro-ben2yl>8-methyl-5J-^oxo-6J-di^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-aimno-pyridin-3- 
ylniethyl)-ainide; 

6-(3-Chloro-4.fluoro-ben2yl)-8-methyl.5J-dioxo-6J^^^ 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-aiiiino-pyridin-3- 
yhnethyl)-ainide; 

6-(4^hloix)-3-fluon)-ben2yl)-8-mediyl-5J-dioxo-6J-^hy^ 
thiazolo[3,2-clpyriinidine-2-carboxylic acid (6-aniino-pyridin-3- 
ylmethyl)-amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3»2-c]pyrinudine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)*ainide; 
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6^4-CWoro-benzyl)-8-methyI.5J-dioxo-6J^ 

thjazolo[3,2-c]pyriiiiidine*2-caii)Oxylic add (6-cthoxy-pyridm-3- 

ylxnethyO-amide; 

6K4-Fluoro-benzyl>8-methyl-5J-dioxo-6,7-dihydn>-5H- 

5 thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl^amide; 

6-(3-Biomo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihy 

thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylinethyl)-aiiiide; 

10 6-(3-Bromo-beiizyl>8-methyi-5,7-dioxo-6,7-dihydiX)-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)oxylic acid (6-ethoxy-pyrid[in-3- 
ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
15 ylmethyl)-amide; 

6-(4-Broino-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidiiie-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(3-Chloro-benzyl)-8«metliyl-5,7-dioxo6J-dihydn)-5H- 
20 thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylinethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridiii-3- 
ylinethyl>ainide; 

25 6K3,4-Dibromo-benzyl)-8-methyl-5J-Kiioxo-6jKlihydit)-OT^ 
thia2olo[3^-c]pyrinudine-2-carboxyIic acid (6-ethoxy-pyridin-3- 
yljnethy])-ainide; 

6-(4-Bromo-3-cMorc>-benzyl>8-methyl-5J-^oxo-6J-dihydn^ 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridiii-3- 
30 ylmethyl)-aimde; 

6-(3,4-Difluon)-ben2yl>8-methyl-5J-^oxo-€J-Kl* 
thiazolo[3,2-c]pyrimidine*2-<:aiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-ainide; 
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6-(3-Bromi>-4-chloio-benzyI^8-inethyl-5jKliox 
thiazolo[3^-c]pyriimdine-2-carboxylic acid (6-ethoxy-pyridin-3- 

yhnethyl>-aiDide; 

6-(3-CWoio-4-fluoio-ben2yI)-8.methyl-5J-dioxo-6J^^ 
thiazolo[3,2-c]pyriinidine-2-cart)OxyIic acid (6-etfioxy-pyridin-3- 

ylinethyl)-aaiide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihyd^ 

thia2olo[3,2-c]pyriniidine-2-cariK)xyIic acid (6-ethoxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Broino-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydiTO-5H- 
thiazolo[3,2-c]pyrinudine-2-caiboxylic acid (6-methoxy-pyridin-3- 

ylinethyl)-aiiiide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (6-inethoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 

thia2olo[3,2-c]pyriiTiidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
ylinethyl)-aimde; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-methQxy-pyridiii-3- 
ylinethyl)-anude; 

6-(3.4-I>ichlon>-benzyl)-8-methyl-5,7-dioxo-6.7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
ylmethyO-amide; 

6-(4-Bromo-3-fluoro-benzyl>8-methyl-5.7-dioxo-6Jwiih 
thiazolo[3^-c]pyrimidine-2-caiboxylic add (6-methoxy-pyridiii-3- 
ylmethyl>amide; 

6-(3-Chlon>-ben2yl)-8-inethyl-5,7-<Jioxo-6J-dihydro-5& 
thiazolo[3,2-c]pyrin]idine-2-caiboxylic add (6-inethoxy-pyridin-3- 
ylinethyl>ainide; 
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6-(3-Huoio-ben2yl>8-methyl-5J-dioxo-6J-dihydix)-^^ 
thia2olo[3;ZK:lpyriimdine-2-caiboxylic acid (6-methoxy-pyridin-3- 

ylmefhyl>-amide; 

6-(3,4-Dihromo-benzyl)-8-methyl-5J^oxo-6J-dihyd^ 
thiazolo[3^-c]pyrimidine-2-caiboxyIic add ((S-methoxy-pyridin-S- 

ylmethyl)-ainide; 

6-(4-Biomo-3<hloro-benzyl)-8-ihethyl-5J-dioxo-6J-dihy^ 

thia2olo[3,2-c]pyriniidine-2-cart)OxyUc acid (6-methoxy-pyridin-3- 

ylmethyl)-ainide; 

6K3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J-Kiihydio-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-amide; 

6-(3-Bromc)-4-chloK)-benzyl>8-methyl-5J-dioxo-6J-dihydr^ 

thiazolo[3,2-c]pyriinidine-2-caAoxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-amide; 

6-(3-ChloiX)-4-fluoro-benzyl^8-methyl-5J-dioxo.6J-^hydrc^ 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylniethyl>-aiiiide; 

6-(4-ChloiX)-3-fluoro-benzyI)-8-methyl-5J«dioxo^J-dihyd^ 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-methoxy-pyridin-3- 

ylinethyl)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazoIo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethylVamide; 

6-(4-Chl(m>-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-methyl-pyridin-3- 
ylinethyl)-amide; 

6K4-Huoro-benzyl)-8-methyl-5J-dioxo-6.7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic add (6-methyl-pyridin-3- 
ylinethyl)-amide; 

6-(3-Bromo-4-fluoio-benzyl)-8-methyl-5J-dioxo-6J-dihydn>-5H- 
thia2olo[3^-c]pyriinidine-2-caiboxyIic add (6-methyl-pyridin-3- 
yiinethyl>amide; 
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6-(3-Bromo-ben2yl)-8-methyI-5J-^oxo-6J-dihydn)-5H- 

thia2olo[3^-c]pyriinidine-2-carboxylic add (6-methyl-pyridin-3- 

ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl>8-methyl-5,7-dioxo-6J-dfihyd^ 

thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridin-3- 

ylmethyl)-ainide; 

6-(4-Bn)mo-3-fluon)-ben2yl)-8-methyl-5J-dioxo-6J-^^^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl>amide; 

6-(3-Chloro-benzyl)-8-methyl-5J-dioxo-6J-dihydio-5H- 
thiazolo[3,2-clpyrimidine-2-carboxyIic acid (6-methyl-pyridin-3- 

yimethyl)-ainide; 

6-(3-Fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridiii-3- 
ylinethyl)-ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-diox(>6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-carboxylic acid (6-metiiyl-pyridin-3- 
ylinethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl>8-methyl-5J-dioxo-6J-dihydio-ffl^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl>amide; 

6-(3,4-Difluoro-benzyl)-8.methyI-5J-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-caiboxylic acid (6-methyl-pyridin-3- 
ylinethyl)-aniide; 

6-(3-Bromo-4-chlon)-ben2yI)-8-methyl-5J-dioxo-6 
thiazoIo[3^-c]pyrimidine-2-caitK)xylic acid (6-mediyl-pyridin-3- 
ylmethyO-amide; 

6-(3-Chloix)-4-fluoro-benzyl)-8-methyl-5,7-dioxo^^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylinethyl)-ainide; 

6K4-Chloro-3-fluoio-benzyl)-8-methyl-5,7-dioxo-6J-dihydro- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-metiiyl-pyridin-3- 
ylmethyl)-ainide; 
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6-(4-Cyano-ben2yl)-8-methyl-5J-dioxo-6J-dihyd^ 

thiazolo[3^-c]pyriinidine-2-caiboxyKc acid (2-methoxy-pyridin-4- 

ylinethyl)-amide; and 

6-(4-Isopropylsulfamoyl-benzyl)-8-inethyl.5J-dioxc^^ 

5H-thiazolo[3^-c]pyrinudine-2-carboxylic acid (2-inethoxy-pyridin-4. 

yiinethyl)-amide; or 

The compound according to Claim 1, or a phannaceutically accq)table salt 

thereof, selected from: 

8-Methyl-5jKiioxo.6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H. 

thiazoloLS^-clpyrimidine-Z-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-6-(l-phenylethyl) 5J-dioxo-6,7-dihydro.5H- 
thiazolo[3;2-c]pyrimidine-2-carboxyIic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4- 

fluorobenzylamide; 

6-(5-Cyano-pentyl)«-8-Methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-caiboxylic acid 4-fluorobenzylamide; 

6-(E)-But-2-enyl-8-Methyl-5,7-dioxo-6J-dihydro-5H-thia2oloP 
c]pyrimidine-2.carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-(E)-pent-2-enyl-6,7.dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluon)ben2ylamide; 

6-sec-Butyl-8-Methyl.5,7-dioxo.6J-dihydn>-5H-thia2olo[3^- 
c]pynniidine-2-caiboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydro-5H- 
thia2oloI3,2-c]pyrimidine-2-caiboxylic acid 4-fluorobenzylamide; 

6.(l-Ethyl-propyl)-8.Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic add 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazoloI3^- 
c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6.(2-Benzensulfonyl-ethyl)-8-Methyl-5J-dioxo-6,7-dihydn)-5^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic add 4-fluorobenzylamide; 

8.Methyl-6-(3-methyl-but-2-enyl)-5,7-dioxo^,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-caxboxylic add 4-fluoiobenzylamide; 
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6-[2<4-Huoio-benzensdf(myl)-ethyI>8-Methyl-5J-di^ 
dihydro-5H4hiazolo[3;j-<:]pjdiiiidine-2-caito add 4- 
fluorobenzylamide; 

6-[3-(4-HucMt)-phenyl)-3-oxo-propyI]-8-Methyl-5J-^^ 
5 dihydn>-5H-thiazolo[3^-<:]pyriniidine-2-carboxyH^ arid 4- 

fluorobenzylamide; 

8-Melhy]-5 J-dioxo-^{2-[(l-phenyl-methanoyl>aimno]-ethyl }- 
6 J-cUhydK>-5H-thiazolo[3^-c]pyriniidine-2-carix>xylic add 4- 
fluorobenzylamide; 

10 8-Methyl-5,7-dioxo-6-(2-phenoxy-ethyl)-6,7-dihydrc>-5H- 

thiazolo[3,2-<:]pyrimidine-2-carboxylic add 4-fluorobenzylainide; and 

{5-[2-(4-Fluoro-ben2ylcaibamoyl)-8-inethyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyriinidine-6-ylinethyl]-isoxazol-3-yl] }-caibaniic add 
methyl. 

15 13, Use of a compound of Formula I, or a pharmaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a disease 
mediated by an MMP-13 enzyme. 

14. Use of a compound of any one of Claims 2, 4, 6, and 8, or a 
phamiaceutically acceptable salt thereof, in the manufacture of a 

20 medicament for the treatment of a disease mediated by an MMP-13 

enzyme. 

15. Use of a compound of Formula I, or a pharmaceutically acceptable salt 
th^eof, in die manufacture of a medicament for the treatment of cancer; or 
Use of a compound of Formula I, or a pharmaceutically acceptable salt 

25 thereof, in the manufacture of a medicament for the treatment of 

liieumatoid arthritis; or 

Use of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
osteoarthritis; or 
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Use of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart 
failure; or 

Use of a compound of Formula I. or a pharmaceutically acceptable salt 
5 thereof, in the maftuf acture of a medicamrat for the treatment of 

inflammation. 
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